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PREFACE

This Record of Decision For Waste Area Groups 1 and 7 at the Paducah Gaseous Diffusion Plant,
Paducah, Kentucky, DOE/ OR/ 06-1470&D3, was prepared in accordance with requirenents under the
Conpr ehensi ve Environmental Response, Conpensation, and Liability Act; the Resource Conservation
and Recovery Act; and Kentucky hazardous waste statutes (K R S. 224.46-520 and K R S.
224-46-530). This docurment was prepared under Work Breakdown Structure 7.1.04.06.02 (Activity
Data Sheet 5304). This docunent follows the outline for records of decision contained in the
draft Federal Facility Agreement being negotiated for the Paducah Gaseous Diffusion Plant (PGDP)
anong the United States Departnent of Energy (DOE), the United States Environnental Protection
Agency (EPA), and the Kentucky Departnent for Environnental Protection (KDEP). Publication of
this docurment neets a primary docunment deliverable mlestone for the PGP s Environnental
Managenent, Program This docunent provides the record of information and rationale that the
EPA, the KDEP, and the DCE utilized in the selection of preferred remedial actions /corrective
neasures at the Waste Area Groups 1 and 7 solid waste nanagenent units. Information provided in
this docurment forns the basis for the devel opnent of the renedies selected for this project.
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PART 1

DECLARATI ON FOR THE RECORD OF DECI SI ON
FOR WASTE AREA GROUPS 1 AND 7

SI TE NAME AND LOCATI ON

Waste Area Groups 1 and 7

Paducah Gaseous Diffusion Plant
United States Departnent of Energy
Paducah, Kentucky

STATEMENT COF BASI S AND PURPCSE

This Record of Decision (ROD) presents the final renedial action decisions selected for soils
and sedinents in each of the solid waste managenent units (SWWMJs) of Waste Area Groups (WAGs) 1
and 7 at the Paducah Gaseous Diffusion Plant (PGP) near Paducah, Kentucky. Waste Area Group 1
consists of SWMJ 100 and 136. Waste Area Group 7 consists of SWWJs 8 and 130 through 134. Al
SWMJs are |located on United States Department of Energy (DCE) property. Waste Area Goup 1 is
located within the boundaries of the plant security fence. Solid Waste Managenent Units 130
through 134 also are located within the plant security fence. Solid Waste Managenent Unit 8 is
located to the southwest of the PCDP facility, beyond the boundaries of the plant security
fence.

By nmutual consent anong the United States Environmental Protection Agency (EPA), the Kentucky
Departnent for Environnental Protection (KDEP), the United States Department of Defense (DCD),
the United States Arny Corps of Engineers (COE), and the DCE, it was agreed that the eval uation
and i npl ementation of any remedial actions required for the Kentucky O dnance Works (KON SWWs
[ SWWJ 94 (KOW Sewage Treatnent Plant), SWWJ 95 (KON Burn Area), and SWWJ 157 (KOW Tol uene Spill
Site)], fornmerly included in WAGs 1 and 7, would be the responsibility of the DCD and conducted
on behal f of the DOD by the COE. Correspondence outlining the agreed upon responsibilities of
the DOE, the COE, and the DOD was submitted to the EPA and the KDEP April 5, 1996. Due to the
agreenents reached anong these entities, renedial technol ogies for the KON SWWJs are not

di scussed further in this ROD and will be evaluated as part of the WAG 10 investigation by the
CCE. Additionally, by witten mutual consent, the EPA, the KDEP, and the DCE agreed that an
eval uation of renedial alternatives for SWWU 38, the G615 Sewage Treatnent Plant, would be
deferred until the unit ceases operation. Consequently, no renedial actions are discussed for
these SWMJs in this ROD.

The remedi es selected for each of the WAGs 1 and 7 SWWJs are intended to address the

contam nants of concern presently identified and will serve as a step toward conprehensively
addressing contam nati on found across the PGDP site. These actions are not intended to address
remedi ation of any existing or future surface- or ground-water contam nation at this site.

The DOE will eval uate the necessity for surface- and/or ground-water renedial actions for the
SWMJs in WAGs 1 and 7 separately fromthis action during site-w de, conprehensive eval uati ons of
surface- and ground-water contami nation at this site. As part of the conprehensive eval uations,
the DOE, the EPA, and the KDEP will determ ne whether inplenenting surface- and ground-water
renmedi al actions at SWWJ 8 is necessary to protect human health and the environnent. Through the
conprehensi ve evaluations for surface water (WAGs 18 and 25) and ground water (WAG 26), known

al so as the Conprehensive Site Qperable Units (CSOUs), the renedial action alternatives for the
surface water and ground water at the PGDP, including at WAGs 1 and 7, will be selected. Through
the CSQU process, all data on the surface and ground water at WAGs 1 and 7 and at the other PGDP
SWMJs will be evaluated. Finally, all risks to human health and the environment fromthe surface
and ground water at the PGP, and all legally applicable or relevant and appropriate
requirenents, also will be eval uated.

This ROD was prepared based on the adm nistrative record (AR) for these WAGs. The AR incl udes
docunentation of the rationale for undertaking the renedial actions at WAGs 1 and 7. Mjor
docunents included in the AR are as follows: the Feasibility Study for Waste Area Goups 1 and 7



and Kentucky O dnance Wrks Solid Waste Managenent Units 94, 95, and 157 at the Paducah Gaseous
Di ffusion Plant, Paducah, Kentucky, DOE/ OR/ 06-1416&D2; the Proposed Renedial Action Plan for
Waste Area Goups 1 and 7 at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,

DOE/ OR/ 06- 1428&D4; and the Resource Conservati on and Recovery Act Facility Investigation/

Remedi al Investigation Report for Waste Area Groupings 1 and 7 at Paducah Gaseous D ffusion

Pl ant, Paducah, Kentucky, DOE/ OR/ 07-14048&D2.

The remedial actions identified in this ROD were selected in accordance with the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act (CERCLA), as anended by the Superfund
Anendnents and Reaut hori zati on Act, the Resource Conservation and Recovery Act (RCRA), as
anended by the Hazardous and Solid Waste Anendnents (HSWA), and K R S. Chapter 224, subchapter
46. The RCD was prepared in accordance with a hazardous waste nanagenent permt issued by the
KDEP pursuant to KR 'S. Chapter 224, subchapter 46, and a permt for corrective action issued by
the EPA pursuant to the HSWA. Both permts bear the same permt nunber, KY8-890-008-982, and,

t hroughout this docunent, are collectively referred to as the RCRA pernmits. Once the ROD is
signed, the permt will be nodified to reflect the selected renedi es of these SWWs.

The ROD al so was prepared in accordance with a draft Federal Facility Agreenent (FFA) that
currently is being negotiated anmong the DOE, the EPA, and the KDEP. A draft of the FFA agreed to
by all three entities was nade available for public review and comment April 19, 1997. The FFA,
when issued, will coordinate the requirenents of the CERCLA and the RCRA pernits.

The remedial actions will be inplenented pursuant to the PGDP's RCRA pernmits, this ROD, and the
draft FFA. The Commonweal th of Kentucky concurs with the DOE on, and the EPA approves, the

sel ected renedi al actions. The selected renedial actions will address the contani nants of
concern in the soils and sedinents of WAGs 1 and 7 and will serve as a step toward

conpr ehensi vel y addressi ng contam nation found across the PGDP site.

ASSESSMENT OF THE SI TE

Actual or threatened releases fromthis site, if not addressed by inplenenting the response
action selected in this ROD, nay present an i mmnent and substantial endangernent to public
heal th, welfare, or the environnent.

Ri sks for industrial workers slightly exceed EPA thresholds at SWMJs 8 and 100 (pl ease refer to
the Feasibility Study (FS) in the WAGs 1 and 7 AR for nore detail regarding risk threshol ds];
however, these risks are due to direct contact with surface water and sedi ments contam nat ed
with metals. As discussed in the FS for WAGs 1 and 7, DOE OR/ 06-1416&D2, the direct contact
exposure pathway is associated with numerous uncertainties (such as conservative assunptions
associ ated with absorption of netals) and, therefore, is not used as the sole pathway in making
remedi al decisions (refer to the FS for a nore detail ed di scussion of the uncertainties
associated with the risk assessment). Additional evaluation of potential risks at SWW 100
indicate there are no unacceptable risks to current industrial workers based upon exposure
assunptions adjusted to reflect the actual tine workers spend at the unit (primarily to perform
upkeep activities). Additionally, it is reasonable to assune that these exposure assunptions
will remain the sane in the future. Consequently, no further action, outside of maintaining
institutional controls, is warranted at SWWJ 100. Currently, contam nated surface water wll be
addressed on a site-wi de basis during the surface-water CSQU i nvestigation (WAGs 18 and 25).

Wil e contami nant conditions at SW\¥ 8 and 100 are simlar, there also is a risk that a human or
animal could cone into direct contact with acidic | eachate being rel eased from SWW 8 into

sedi nents above the water level in the creeks. These risks, when conbined with the Notice of
Violation issued by the Kentucky Departnent for Environmental Protection, D vision of Water
(KDOW, indicate that linmted action is necessary at SWW 8 to protect hunman heal th and ani nal s.

At SWMJs 130 through 134 and the soils of SWWJ 136, risks and hazard indices for human health
and ani nal s do not exceed threshold val ues; therefore, these units require no further action.

Any cont am nated ground water associated with SWWJ 136 will be evaluated as part of the ground
wat er CSQU (WAG 26).



DESCRI PTI ON OF SELECTED REMEDY

The prinmary purpose of the renedies described within this docunent are to reduce the risks that
coul d pose a threat to hunman health and the environnent associated with direct contact to acidic
| eachate at SWMJU 8. The eval uati on of human health and ecol ogi cal risks posed by these units was
conducted as part of the remedial investigation perforned at this site.

The renmedi al action at SWWJ 8 consists of a deed notice and restrictions and the installation of
riprap and signs. The current surface-water nonitoring programwill continue as directed by the
KDOW Additional ground-water nonitoring wells will be installed, as needed.

Since SWMJs 130 through 134 and 136 do not present an unacceptable risk to human health and the
environnent, no further renedial action will be perforned at these units. Additionally, since
there are no risks to industrial workers at SWWJ 100 based upon actual exposures at the unit, no
further action (outside of maintaining institutional controls) is warranted. However, since
contamination will remain at SWMJs 8 and 100, and in order to evaluate the reliability of
controls in providing protection, five-year reviews will be conducted for these SWWks under the
CERCLA.

Al work on the WAGs 1 and 7 project has been conducted by nutual agreenment anong the DCE, the
EPA, and the KDEP. Further, the EPA and the KDEP have participated in the devel opment of this
ROD, including review and comment on the docunent's content.

STATUTCORY DETERM NATI ON

The remedi al actions; described herein are protective of human health and the environnent,
conmply with federal and state requirenents that are legally applicable or rel evant and
appropriate to the WAGs 1 and 7 SWWJ, and are cost effective. The selected renedies for the
WAGs 1 and 7 SWMJs do not satisfy the CERCLA °© 121(b) [42 U S.C A ° 9621(b)] statutory
preference for having, as a principal element, treatnent that results in a pernanent and
significant reduction of toxicity, mobility, or volune because risk analysis indicates that such
remedi es are not necessary. The sel ected renedi es do, however, satisfy the CERCLA ° 121(b)
statutory preference for using pernmanent solutions and alternative treatnent technologies to the
extent practicable. The linmted actions selected for SWMJUs 8 and 100, and the No Further Action
deci sions selected for SWWJk 130 through 134 and 136, are viewed as pernmanent and final

deci si ons.

Since contami nation will remain at SWMJU 8 and 100 above levels that allow for unlimted use and
unrestricted exposure under the industrial |and-use scenario, five-year reviews will be
conducted pursuant to CERCLA °© 121(c) [42 U S.C A ©° 9621(c)) and 40 CF.R ©°
300.430(f)(4)(ii)]. Five-year CERCLA reviews will not be conducted at SWWJ 130 through 134 and
136 because the selected renedial actions allow for unlimted use and unrestricted exposure.
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PART 2
DECI SI ON SUMVARY
2.1 SITE NAME, LOCATIQON, AND DESCRI PTI ON

The Paducah Gaseous Diffusion Plant (PGDP) is located in western Kentucky, approximately 16.1 km
(10 nmiles) west of Paducah and about 6.44 km (4 mles) south of the Chio River (Figure 2-1). It
is an uraniumenrichment facility that supplies nuclear fuel for comrercial reactors. The plant,
owned by the United States Departnent of Energy (DCE), began operations in 1952 and becane fully
operational in 1955.

The Energy Policy Act of 1992 transferred operation of the DOE s uraniumenrichnent facilities
to the United States Enrichment Corporation (USEC). Effective July 1, 1993, Martin Marietta



Uility Services, Inc., (now Lockheed Martin Wility Services, Inc.) contracted with the USEC to
provi de operation and nai ntenance (O&\) services. The DCE contracted with Martin Marietta Energy
Systens, Inc., [now Lockheed Martin Energy Systens, Inc., (LMES)] to provide environnental
restoration and waste managenent services for the PGP under the DOE s Environmental Managenent
Pr ogram

This Record of Decision (ROD) addresses eight solid waste managenment units (SWWMJ) in Waste Area
Goups (WAGs) 1 and 7 at the PGDP. This ROD does not address three Kentucky O dnance Works (KOW
SWMJs formerly used by the United States Departnent of Defense (DOD), which were grouped with
WAGs 1 and 7 for environnental investigation purposes. However, the current draft of the PGP
Site Managenent Pl an, DOE/ OR/ 07-1207&D3, places the three SWMJs [ SWWJ 94 ( Sewage Tr eat nent
Plant), SWW 95 (Burn Area), and SWWMJ 157 (Toluene Spill Site)] into WAG 10. The United States
Arny Corps of Engineers (CCE), on behalf of the DOD, has commtted verbally to renmedi ate these
three sites, and the United States Environnental Protection Agency (EPA) and the Kentucky
Departnent for Environnmental Protection (KDEP) have agreed to allow the CCE to proceed with the
cl eanup. However, in a letter to the DOE dated May 23, 1996, (Appendi x B), the KDEP al so
indicated that the DOE ultimately woul d be responsible for the cleanup of the KOV SWWs shoul d
the COE fail to meet Kentucky cl eanup standards.

In addition to the three KOWSWWs, this ROD does not address SWWJ 38 (the G 615 Sewage
Treatnent Plant), fornerly included in WAG 1. The KDEP, the EPA, and the DCE have agreed to
defer evaluation of renmedial alternatives for SWW 38 until the unit ceases operation. For this
reason, SWWJ 38 will be evaluated at a later date as part of WAG 29.

Finally, this ROD does not address renediati on of surface or ground water at each of the SWWJs.
Any risks to hunman health or the environnent present at the site due to contam nated surface or
ground water will be addressed as part of the two Conprehensive Site Qperable Unit (CSQU)

eval uations conducted for WAGs 18 and 25 (i.e., surface water) and WAG 26 (i.e., ground water).
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The locations of the SWMJs in WAGs 1 and 7 are shown in Figure 2-2. The eight SWWJs addressed in
this ROD are as foll ows:

. WAG 1

- SWW 100, the Fire Training Area (FTA); and

- SWWJ 136, the G 740 Trichloroethene (TCE) Spill Site.
. WAG 7

- SWWJ 130, a 2,082-liter (550-gal) gasoline underground storage tank (UST) |ocated
adj acent to the G611 Water Treatnent plant (WP);

- SWWUJ 131, a 189-liter (50-gal )UST reportedly |located adjacent to the G611 WP;
- SWWJ 132, a 7,571-liter (2,000-gal) fuel oil UST |ocated adjacent to the G611 WP,
- SWWJ 133, a diesel fuel UST of unknown capacity |ocated adjacent to the G611 WP;

- SWWJ 134, a 3,785-liter (1,000-gal) diesel fuel UST located adjacent to the G611
WP, and

- SWWJ 8, the G 746-K Sanitary Landfill.
2.2 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

Fol |l owi ng are descriptions of events and |l egal actions pertaining to the SWWJk addressed in this



ROD. Al so, brief descriptions of the units thensel ves are provided.
2.2.1 \Waste Area Goup 1

Waste Area Goup 1 is located within the plant security fence in the southwestern corner of the
PGP (Figure 2-2). It includes two units that will be addressed by this docunent. SWWJ 100 (the
FTA) and SWWJ 136 (the C- 740 TCE Spill Site).

2.2.1.1 Solid Waste Managenent Unit 100: the Fire Training Area

The FTA is located in the southwest corner of the PGP, imediately west of Fourth Street
(Figure 2-3). It consists of one |large rectangular surface burn area, two circular burn pan
areas, one circular electric punp area, an elevated and berned fuel tank area, and two square
burn area depressions. The burn areas are unlined and are not bermed. The FTA has been used
since 1982 for staging fire training exercises involving waste oils, fuels, and other
conbustible liquids. Conbustible |iquids were not burned in the unlined areas after 1987. Fire
training exercises continue to be conducted in the vicinity, but, in order to prevent any
negative inpacts to the environment, no burning is conducted in unlined areas and conbustible
liquids are no | onger used.

2.2.1.2 Solid Waste Managenent Unit 136: the G 740 Trichloroethene Spill Site

The TCE Spill Site is a small rectangular area, approximately 5 mx 2 m(15 ft x 6 ft), |ocated
in the southwest corner of the PGDP within the plant security fence (Figure 2-2). It is situated
at the northwest corner of a concrete pad at the northeastern edge of the G740 Material Yard
(Figure 2-3). The G740 Material Yard is an active storage yard that has been used since the
early 1970s for storing various scrap netals and druns. A 208-liter (55-gal) drumstored on the
concrete pad | eaked TCE onto the pad and into the gravel and soil adjacent to the western edge
of the pad in May 1990. In Cctober 1990, soils contami nated with TCE were excavated froma 5 mx
2m(15 ft x 6 ft) area, to a depth of 1 m(3 ft). Soil sanples collected fromthe base of the
excavation pit were found to have TCE concentrations as high as 21,000 Ig/kg, indicating that
TCE-contam nated soils had not been conpletely renmoved. However, as further discussed in Section
2.5.3.2, subsequent sanpling conducted in 1994 as part of the Resource Conservation and Recovery
Act (RCRA) facility investigation (RFlI) indicates that no neasurabl e residual TCE soil

contam nation remai ns at SWW 136.

<I M5 SRC 98112| >
2.2.2 \aste Area Goup 7

Waste Area Group 7 consists of SWMJs 130 through 134 (the five G611 USTs) and SWWJ 8 (the
C 746-K Sanitary Landfill). It is located outside the plant security fence near the sout hwest
corner of the PGDP (Figure 2-2). Al of the SWMJ in WAG 7 are inactive units.

2.2.2.1 Solid Waste Managenent Units 130 through 134: the C 611 Underground Storage Tanks

The G611 USTs (SWMJs 130 through 134) are |ocated sout hwest of the PGDP security-fenced area in
the vicinity of the G611 WIP, west of Bayou Creek (Figure 2-4). The G611 WIP was built about
1942 as part of the KONVand | ater was expanded to support operations at the PGP. Al five USTs
located in the vicinity of the WIP currently are inactive. Wth the exception of SWW 133, which
is of unknown size, the G611 USTs range in capacity from189 to 7,571 liters (50 to 2,000 gal).
Two of the USTs (SWMJs 130 and 131) were reportedly used for gasoline storage from 1942 to 1945
in support of KOWoperations. However, efforts to |locate the SWWJ 131 UST during the Resource
Conservation and Recovery Act facility investigation/renedial investigation (RFI/R) were
unsuccessful, so it is possible that it never existed. Solid Waste Managenent Unit 132 was used
for fuel oil storage fromapproxi mately 1942 to 1955, initially as part of the KON and later in
support of PCGDP activities. It was abandoned in place by filling the tank with sand. The dates
of operation of the remaining two USTs (SWMJ 133 and 134) are unknown; both were reportedly
used for diesel storage and are known to have been renoved fromservice by 1975. The SWWJ 133
tank was abandoned in place filling the tank with grout.



2.2.2.2 Solid Waste Managenent Unit 8: the G 746-K Sanitary Landfil

The G 746-K Sanitary Landfill (SWW 8) is |ocated southwest of the PGDP fenced security area,
approxi mately 200 m (656 ft) southeast of the G611 WIP (Figure 2-5). The landfill is roughly
rectangul ar in shape and neasures approximately 152 mx 213 m (500 ft x 700 ft). It is situated
i mredi atel y west of Bayou Oreek and north of an unnaned tributary of Bayou Creek. The ground
surface is vegetated and slopes in a radial fashion froma naxi mum el evation of 119 m (392 ft)

ansl near the center of the western half of the landfill to a | ow of approximately 110 m (360
ft) ansl near Bayou Oreek at the eastern edge of the landfill. Drainage ditches |ocated al ong
the western and northern edges of the landfill flowto the south into the unnaned tributary and

to the east into Bayou Creek, respectively.

Records indicate that the PGDP used the landfill between 1951 and 1981 for disposal of fly ash
fromthe plant's coal conbustion boilers, uncontam nated conbustible plant waste, and
potentially radiologically contam nated plant waste. According to the Hydrol ogic Investigation -
Exi sting Sanitary Landfill O osure, Union Carbide Corporation, Gaseous D ffusion Plant, Paducah
Kent ucky, conducted by Wehran Engineering in 1981, the fly ash was disposed in trenches
excavated 2 to 3 m(5 to 10 ft) bls. During operations, trenches were cut in the fly ash and
used for burning trash. This practice ceased in 1967, after which waste was buried without
burning. The waste, containing prinmarily office waste with sonme construction debris and kitchen
waste, was placed in trenches excavated within the fly ash and covered, when necessary, with

additional fly ash or soil fill. In addition to these naterials, sludge fromthe C 615 Sewage
Treatnment Plant nmay have been buried at the unit, as it was reportedly used as fill naterial
Soil boring information indicates that up to 9 m(28 ft) of fly ash and trash were placed in
the landfill. The landfill was closed in 1982 and covered with a 15- to 30-cm (6- to 12-inch)

clay cap and a 46-cm (18-inch) vegetative cover
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On January 30, 1992, the PGDP personnel discovered |eachate in a ditch on the sout hwest side of
the landfill. Sanpling i medi ately was conducted at five | eachate seep | ocations around the
landfill. Volatile organic conpounds (VOCs) [TCE; 1, 1-dichl oroethene (DCE); 1, 1-dichl oroethane
(DCA); and trans-1,2-DCE] and netals (alum num iron, nanganese, and zinc) were detected above
background levels in the | eachate sanples. Low |l evels of radionuclides [technetium99 (99 Tc)
and uraniun] also were detected in sone | eachate sanples. The | eachate was acidic (the pH ranged
from2.3 to 5.5), and the particulate natter in the | eachate was generally orange to yellowin
color. The precipitation of dissolved netals (prinmarily iron and alum nun) fromthe | eachate was
thought to be causing the orange to yell ow staining observed at vari ous points along the creek
banks. This condition was deened in nonconpliance with the water quality provisions of 401

K. AR 5:031. The provisions of 401 K AR 5:031 that posed an issue at the landfill were those
that prohibit discharges that produce "objectionable color" in waters of the Commonweal th of
Kent ucky. On Septenber 15, 1992, the KDEP issued a Notice of Violation (NOV) to the PGDP for
"unpermtted seepage areas from G 746-K Sanitary Landfill into waters of the Commonweal th."

As a result of the NOV, and with the approval of the KDEP and the EPA, the DCE i medi ately
undertook an interimcorrective action to address the seeps. To prevent any further rel ease of
solids to the unnaned tributary, a sandbag damwith a liner was installed in the drainage ditch
sout hwest of the landfill. The interimaction also repaired the subsidence of the existing
landfill cap by recontouring the cap to pronote surface-water runoff. Since the landfill cap
repair was conpleted in Cctober 1992, the landfill and the adjacent creeks have been inspected
regularly to determne if the interimmeasures have been effective in reducing seepage into the
creeks. In addition, a surface-water nonitoring programwas initiated at the landfill to nonitor
contami nant levels in the | eachate and adj acent creeks. Through the nonitoring program sanples
are collected quarterly at suspected seep source sites on the banks of Bayou Creek and the
unnaned tributary and | ocations upstream and downstreamof the landfill (Figure 2-5).

2.3 HGHLIGHTS & COWUN TY PARTI Cl PATI ON

The DCE issued the Proposed Renedial Action Plan for Waste Area Groups 1 and 7 at the Paducah



Gaseous Diffusion Plant, Paducah, Kentucky, DOE/ OR/ 06-1428&D2, June 25, 1996, and held a public
comrent period fromJune 25, 1996, until August 9, 1996. A public neeting was held July 23,

1996, at the LMES facility in Kevil, Kentucky, to brief the public on the renedial alternatives
under consideration at that tinme. At the neeting, DCE personnel also answered questions fromthe
public on a proposed wetland alternative at the landfill and solicited both witten and verbal
comrents. The DCE received oral comments during the public neeting and witten comments during
the 45-day public coment period. These comments, and formal DCE responses to these coments,
are provided in the Responsiveness Summary, which is presented in Part 3 of this ROD

In response to comments fromthe public, the EPA and the Commonweal th of Kentucky, changes were
nmade to the Proposed Renedial Action Plan (PRAP). The revised PRAP Proposed Renedial Action Plan
for Waste Area Groups 1 and 7 at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,
DOE/ OR/ 06- 1428&D4, was issued to the public after a Notice of Availability announci ng the 45-day
public review period was published in The Paducah Sun, Decenber 22, 1996. During the public
commrent period (Decenber 23,1996, through February 5,1997), the PRAP was nade avail able for
public review at the Paducah Public Library and the off-site DCE Environnental |nfornation
Center located in the West Kentucky Technol ogy Park in Kevil, Kentucky. Specific groups that
recei ved individual copies of the PRAP included the | ocal PGDP Nei ghborhood Council, Natural
Resource Trustees, the Site Specific Advisory Board (SSAB), and the PGP Environnental Advisory
Committee. The PRAP is part of the Adm nistrative Record (AR) File, as required by the National
Q| and Hazardous Substances Pol |l ution Contingency Plan (NCP) (40 CF.R ©° 300.825(a)(2)].

A public neeting was held January 16, 1997, to discuss the changes in the PRAP. No objections
were expressed at this meeting. Upon request fromthe public, the comment period was extended 30
days. A response to the comments received during the public participation period for this
version of the PRAP is presented in the Responsiveness Summary, which is presented in Part 3 of
this ROD.

2.4 SCOPE AND ROLE OF THE OPERABLE UNI TS

The PGDP presents unusual ly conplex problens in terns of hazardous waste nanagenent and
environnental releases. The DOE' s proposed strategy is to divide the site into operable units
(QUs) grouped by source areas, and CSQUs, one each for ground water and surface water. Discrete
response actions will be selected and inplenented for each source area QU, as well as the CSQOUs,
whi ch are inpacted by conm ngled rel eases fromthe source area OUs. Prioritization for
investigation and possible renmedial action has been assigned to each of the CSQUs (ground-water
and surface-water QUs) and source area QUs depending on their potential for contributing to
off-site contam nation. As a suspected source of off-site contanmination, SWW 8 was a hi gh
priority for renediation.

2.5 SUMMARY OF S| TE CHARACTERI STI CS

Fol | owi ng are hydrol ogi cal and geol ogi cal descriptions of the PGP and individual SWSs.

2.5.1 Hydr ogeol ogi ¢ Characteristics of the Paducah Gaseous Diffusion Plant Area

The sources for the followi ng informati on are the Report of the Paducah Gaseous Diffusion Plant
G oundwat er | nvestigation Phase IIl, KY/E-150, and the Draft Northeast Plune Prelimnary
Characterization Summary Report, DOE/ OR/ 07-1339&D2.

2.5.1.1 Regional surface-water hydrol ogy

The PGP is located in the western portion of the Chio River Basin (Figure 2-6). A local

drai nage divi de causes the plant's surface water to flowto the east and northeast toward Little
Bayou Creek or to the west and northwest toward Bayou Creek. Both Bayou and Little Bayou creeks
are perennial streans that discharge into the Chio River. The SWWJ within WAGs 1 and 7 are

located within the Bayou O eek wat ershed.

Bayou Creek flows northward al ong the western boundary of the plant, fromapproximately 4 km
(2.5 mles) south of the plant to the Chio River. Little Bayou Creek originates w thin DOE



property and flows northward al ong the eastern boundary of the plant. Little Bayou O eek joins
Bayou Creek in a nmarsh | ocated approximately 4.8 km (3 niles) north of the PGP, ultinate

di scharge is into the Chio River. Gher surface-water bodies |ocated in the area surrounding the
PGP include the Chio River, Metropolis Lake, Crawford Lake, nurmerous snall ponds, gravel pits,
and settling basins.
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At the PCDP, man-made drai nage ditches receive stormwater and effluent fromthe plant. These
waters are routed through outfalls and eventual |y discharge into Bayou and Little Bayou creeks.
The najority of the flowin these creeks can be attributed to effluent water fromthe plant. The
18 Kentucky Pollutant D scharge Elimnation System (KPDES)-permtted outfalls have a conbi ned
average daily flowof 18.5 mllion liters per day (4.88 ngd) and are nonitored by the PGDP.

2.5.1.2 Regional geol ogy

The stratigraphic sequence in the region consists of Cretaceous, Tertiary, and Quaternary

sedi nents unconfornably overlying Pal eozoic bedrock. At the PGP, Pal eozoic |inestone bedrock is
present at a depth of approximately 104 m (340 ft). The sequence of unconsolidated sedi nents
overlying the bedrock consists of the following strata, in order of decreasing depth: the

Tuscal oosa Fornmation, the McNairy Formation, the Porters Creek day, the Eocene Sands, the
continental deposits, and surficial |oess and/or alluvium Figure 2-7 illustrates the

rel ati onshi ps between the geol ogi c horizons present in the vicinity of the PGDP.

The principal geologic feature in the PGDP area is the Porters Creek Cay Terrace, a |large,

| ow angl e, subsurface terrace trending approxi nately east-west across the southern portions of
the plant. The terrace slope is located south of WAG 1 but directly underlies portions of the
WAG 7 area. This terrace is believed to be the result of the erosion of the Porters Creek d ay
by the ancestral Tennessee River. As a result of the erosion, the Porters Geek ay is mainly
absent fromthe PCDP area north of the terrace.

South of the Porters Creek Cay Terrace slope, the Porters Creek day is unconformably overlaid
by either the Eocene Sands or the continental deposits. South of the terrace slope, the
principal gravel facies within the continental deposits are Mocene-Pliocene gravels, referred
to as terrace gravel deposits. The terrace gravel deposits are present overlying the Eocene
Sands or, where the Eocene Sands are absent, directly on the upper surface of the Porters Creek
Clay inthe WAGs 1 and 7 area. North of the terrace slope, the McNairy Formation is directly
overlaid by continental deposits. The continental deposits are infornmally subdivided into the
Lower Continental Deposits, consisting of chert gravel in a matrix of sand and silt; and the
Upper Continental Deposits, which consist of thin, interbedded |ayers of clayey silt, sand, and
occasi onal gravel.

2.5.1.3 Regi onal ground-water hydrol ogy

Several water-bearing zones are present in the PGP area. South of the slope of the Porters
Creek day Terrace, the principal water-bearing units, in order of increasing depth, are the
terrace gravel, the Eocene Sands, and the McNairy Formati on. However, the Eocene Sands were not
encount ered beneath any of the SWMJk within WAGs 1 and 7 and will not be discussed further. The
primary water-bearing units north of the buried terrace are the Regional Gavel Aquifer (R®&),
the Upper Continental Recharge System (UCRS), and the McNairy Fornation.
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The RGA, defined as the uppernost aquifer at the PGDP, is present north of the Porters Creek
Clay Terrace. The RGA consists of the |ower gravel and sand facies of the continental deposits
and al so includes the sands of the upper part of the MNairy Fornmati on where they are present
directly below the RGA. The unit ranges in thickness from3 to 12 m (10 to 40 ft) and pi nches
out at the base of the Porters Creek Cay Terrace slope. According to the 1990 Phase Il and 1992
Phase Il aquifer test reports conducted by the Terran Corporation, the hydraulic conductivity
val ues determ ned by aquifer punp tests for the RGA range from1.87 x 10 -2 to 4.23 x 10 -1



cmisec (5.297 x 10 1 to 1.093 x 10 3 ft/day). Gound-water velocity within the RGA is estimated
to range from61l to 122 myr (200 to 400 ft/yr) to the north-northeast, toward the Chio River,
as noted in the Renmedial Investigation (R) Addendum for Waste Area Grouping 22, Burial G ounds,
at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE OR/07-1141&D1. Recharge to the
RGA is primarily via infiltration fromthe Upper Continental Deposits and underflow fromthe
Terrace G avel .

The UCRS is present north of the Porters Greek ay Terrace and consists of the Upper
Continental Deposits and overlying loess. It includes sand and gravel |lenses as well as the |ess
pernmeabl e day and silt matrix of the Upper Continental Deposits. The perneable | enses are
relatively discontinuous laterally; hence, the flowdirection in this unit is primarily
vertical. A predominantly clay |ayer of varying thickness separates the UCRS sands and gravel s
fromthe underlying RGA in nost areas of the plant's grounds. |Imediately south of the Porters
Creek day Terrace slope, the principal water-bearing unit within the continental deposits is
the Terrace Gravel. The Terrace Gravel consist of interbedded gravel, sand, silt, and clay,
Hydraul i ¢ conductivity values for the Terrace Gavel, determned fromslug tests, range from1l
x 10 -6 to 1.4 x 10 -3 cnisec (2.8 x 10 -3 to 4.0 ft/day).

The Porters Creek Terrace slope is located south of the three SWMJbs in WAG 1 (SWWMJ 38, 100, and
136) but directly underlies portions of the WAG 7 area. The anount of ground-water flow over the
sl ope has not yet been determ ned, but ground-water nodeling conducted in support of the WAGs 1
and 7 Feasibility Study (FS) indicates that there is sone degree of hydraulic connection between
the RGA north of the terrace slope and the Terrace Gravel south of the terrace slope. The anount
of connection is expected to vary as a function of the continuity of the shallow sand and gravel
| enses over the terrace slope. In those areas of the slope where the perneable | enses are
relatively continuous, such as where streans have deposited alluvium the Terrace Gravel would
be expected to transmt ground water |laterally along the inperneable surface of the Porters
Creek day to the continental deposits (including the RGA) north of the slope as well as to the
al luvi al deposits of nearby streans.

2.5.2 Hydr ogeol ogy of Waste Area Groups 1 and 7

Unl ess otherwi se noted, the information presented in this section is derived fromthe Resource
Conservation and Recovery Act Facility Investigation/Renedial Investigation Report for Wste
Area Groupings 1 and 7 at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,

DOE/ OR/ 07-1404&D2, and fromthe Feasibility Study for Waste Area Groups 1 and 7 and Kent ucky
O dnance Wrks Solid Waste Managenent Units 94, 95, and 157 at the Paducah Gaseous Diffusion
Pl ant, Paducah, Kentucky, DOE/ OR/ 06-1416&D2.

2.5.2.1 Solid Waste Managenent Unit 100
Fol |l owi ng are surface-water, surface-feature, and hydrogeol ogi ¢ descriptions for SWW 100.
Surface features and surface water.

The ground surface at SWWJ 100 is relatively flat, ranging in elevation fromapproxi mately 113
to 114 m (370 to 375 ft) ansl. Mst of the ground surface is grass-covered, with the exception
of the eastern part of the unit occupied by Fourth Street and a paved driveway. There are two
drai nage ditches at the site, a north-northeastern flowi ng drainage ditch |ocated next to the
railroad tracks at the western edge of the unit and a north flowi ng drainage ditch on the
eastern edge of the unit adjacent to Fourth Street. A docunent issued by CDM Federal Prograns
Corporation in August 1994, |nvestigation of Sensitive Ecol ogi cal Resources |nside the Paducah
Gaseous Diffusion Plant, 716-0003-FR-BBRY, reports that wetlands have been identified in these
drai nage ditches. Runoff fromthe unit flows to the ditches and di scharges via KPDES Qutfall 016
to Bayou Creek, which is located approxinmately 305 m (1,000 ft) to the west.

Hydr ogeol ogy.

El even soil borings and two ground-water nonitoring wells (MA) were installed at SWW 100 for
the RFI/RL. The |l ocations of these borings and nonitoring wells, as well as the three soil



borings (H216, H353, and H354) installed at SWW 100 for the Phase Il Site Investigation, are
shown in Figure 2-3.

The followi ng lithol ogies were encountered beneath the unit, in order of increasing depth: fill
material, |oess deposits, and the Continental Deposits. The uppernost water-bearing unit at this
SWWJ consi sts of about 8 m (25 ft) of sand and gravel in the Upper Continental Deposits. There
is a clay aquitard near the base of the Upper Continental Deposits that is 2.9-m(9.5-ft) thick
and occurs between approxinmately 17 to 19 m (54 to 63 ft) bls. The RGA is present at depths
between 19 and 31 m (63 and 103 ft) bls. It consists of 1.2 m(4 ft) of sand overlying 11 m (35
ft) of sandy, pebble- to cobble-sized chert gravel.

The Porters Creek G ay nay occur beneath this unit. Although SWW 100 is located north of the
Porters Oreek Clay Terrace, it may overlie the extrene northern edge of the terrace sl ope where
athin layer of the clay is present. Astiff formation (possibly the Porters Creek day) was
encountered in MV330 at a depth of 31 m (103 ft) bls, but no lithol ogi c sanpl e was obt ai ned.

According to water-level neasurenents collected July 15, 1994, in UCRS MN 315, the depth of
shal  ow ground water at SWWJ 100 is 2.45 m(8.04 ft) bls [111.9 m (367.22 ft) ansl]. The depth
to water in MVW330, which is screened in the RGA, was approxinately 12.8 m(42.1 ft) bls [101.3
m (332.3 ft) ansl].

2.5.2.2 Solid Waste Managenent Unit 136
Fol |l owi ng are surface-water, surface-feature, and hydrogeol ogi ¢ descriptions for SWW 136.
Surface features and surface water.

The ground surface at SWWJ 136 is fairly level and ranges in elevation fromapproxi mately 113 to
114 m (371 to 374 ft) ansl. A 53-cm (21-inch) thick layer of conpacted gravel covers the ground
surface west and south of the pad, and plastic sheeting covers the excavated spill area. Two
shal | ow depressions are located to the south and southwest in the G740 Material Yard. The
nearest surface-water body is Bayou Oreek, which is | ocated approxi mately 457 m (1,500 ft)

sout hwest of the unit. Runoff from SWWJ 136 di scharges to Bayou Creek via KPDES Qutfall 008.

Hydr ogeol ogy.

Solid Waste Managenment Unit 136 is located north of the Porters Greek O ay Terrace where the
Porters Oreek Cay is absent. Five soil borings and three nonitoring wells were drilled at SWW
136 (Figure 2-3). None of the soil borings or nonitoring wells at this unit were drilled to the
depth of the McNairy Fornation.

The following lithol ogies were encountered beneath the unit, in order of increasing depth:

gravel and sand fill material, |oess, and the continental deposits. The Upper Continental
Deposits, consisting of up to 15 m (50 ft) of interbedded gravel, sand, clay, and silt, are
present between 4 to 20 m(13.5 to 65 ft) bls. An 8-m(25-ft) thick aquitard, consisting of clay
interbedded with thin silt and sand | enses, was encountered at the base of the Upper Continental
Deposits at SWWJ 136. Lower Continental Deposits are present beneath the unit at depths between
20 to 27 m (65 and 90 ft) bls.

According to water-level neasurenents collected July 15, 1994, the depth to the UCRS pi ezonetric
surface at SWWJ 136 is approximately 1 m(3.29 ft) bls at MV304. This well was screened from
approxinmately 5 to 8 m(16 to 26 ft) bls. The depth to water in the two upper RGA wells (MM 325
and 326) was approxi mately 12.5 m (41 ft) bls, or 101 m (332 ft) ansl.

2.5.2.3 Solid Waste Managenent Units 130 through 134

Al of the G611 USTs were found at depths less than 6 m (20 ft) bls, with the exception of the
UST at SWWJ 131, which could not be | ocated.

Surface features and surface water.



The ground surface in the vicinity of the G611 WIP gently slopes to the south and east and
ranges in elevation from112.8 to 121.9 m (370 to 400 ft) ansl. Surface features at the unit
include the G 611-H WIP Building, the CG611-C Building to the south, a storage shed to the east,
and a transforner to the west. In addition, four treatnent |agoons are |ocated i mediately north
of the G611 WIP. The area i medi ately surroundi ng the buildings is mainly gravel -covered

except the asphalt- or concrete-paved areas at SWMJs 130 and 131, and the fenced, grass-covered
area situated near SWWJ 131. No surface water, floodplains, or wetlands have been identified
within the boundaries of the G611 UST area. Bayou Creek is | ocated approximately 370 m (1, 200
ft) east of the area and the unnaned tributary of Bayou Creek is | ocated approxi mately 300 m
(1,000 ft) south of the area. Surface runoff fromthe G611 UST area is discharged via KPDES
Qutfall 006 to Bayou Creek.

Hydr ogeol ogy.

The USTs overlie the Porters Creek Clay Terrace at the approximate | ocation of the terrace

sl ope, where the slope dips relatively steeply to the north-northeast at an approxi mate gradi ent
of 0.11 ft/ft. In this area, the continental deposits have not been differentiated into upper
and | ower nenbers and are informally referred to as the Terrace Gravel or the Terrace Sl ope

G avels. Five soil borings and two nonitoring wells were drilled at SWMJ 130 through 134
(Figure 2-4).

The following lithol ogies were encountered beneath the units, in order of increasing depth: fill
material (conposed of gravel and sand), |oess, the continental deposits, and the Porters O eek
Cay. The continental deposits (consisting of interlensing gravely clay; sandy gravel; and
silty, clayey gravel) are present at these units from5 m (17 ft) bls to below 14.9 m (49 ft)
bls. The Porters Oreek Oay was encountered, though not fully penetrated, in three soil borings
at the units. The depth to the top of the clay varies from4 m (13 ft) bls in the westernnost
boring at SWWJ 130 to 10 m (34 ft) bls in the south-eastern boring at SWW 134.

The two nonitoring wells installed at SWWJ 130 through 134 were conpleted in the Terrace
Gravel . According to water-level neasurenents collected July 15, 1994, the depths to shall ow
ground water were approxinmately 2.3 m (7.5 ft) bls at MVW318 and 2.8 m(9.32 ft) bls at MN317.
Contouring of the water levels at WAG 7 (Figure 2-8) indicates the ground-water flow direction
is to the east, toward Bayou Creek.

2.5.2.4 Solid Waste Managenent Unit 8

Fol | owi ng are descriptions of the surface-water and hydrogeol ogi ¢ conditions at SWW 8

Surface water.

Drai nage ditches | ocated al ong the western and northern edges of the landfill flowto the south
into the unnaned tributary and to the east into Bayou Oreek, respectively. A portion of the

100-year floodplain of Bayou Creek and the unnaned tributary is |ocated within the boundary of
SWWJ 8. Wetlands were identified in the vicinity of SWMJ 8 and are shown in Figure 2-5

Hydr ogeol ogy.

Wehran Engineering drilled 10 soil borings at the landfill in 1980. Five of these were conpleted
as piezoneters (MM 23 through 27) screened in the Porters Creek day. In addition, 10 test pits
were excavated in and around the landfill, and polyvinylchloride plastic well points were
installed in the backfill. As part of the Phase Il Site Investigation, a soil boring (MN183)
and a nonitoring well (MN184) were installed in the Terrace Gravel at the landfill in 1991. For
the RFI/RI, nine soil borings were drilled and four shallow nonitoring wells (MM 300 through
303) were installed around the perineter of the landfill. None of the soil borings or nonitoring

wells at this unit fully penetrated the Porters Oreek Clay. Figure 2-5 shows the |ocations of
the sanpling points at SWW 8

A cross section illustrating the geology at the landfill site is presented in Figure 2-9. The
Porters Oreek Cay Terrace slope dips relatively steeply to the north-northeast beneath the



northeastern coner of the landfill. The follow ng |ithol ogi es were encountered beneath the unit,
in order of increasing depth.

. Landfill cap material occurs in the upper 0.6 to 0.9 m(2.0 to 3.0 ft) of the
landfill. A 15- to 30-cm(6- to 12-inch) clay cap and a 46-cm (18-inch) |ayer of
subsoi |l and topsoil were placed on the landfill in 1982, and additional soil was

added when the cap was repaired in 1992. Athin layer of stiff, highly plastic white
clay that fits the description of the original clay cap was encountered in soil

bori ngs 8-SB-002 and 8- SB-002A. Results of soil perneability testing on sanples
collected fromthe soils (vegetative cover) overlying the landfill cap range froman
average hydraulic conductivity of 1.18 x 10 -7 to 3.54 x 10 -5 cnisec (3.34 x 10 -4
to 1.00 x 10 1 ft/day).

. Fill material, conposed of fly ash mxed with soil and assorted rubbish, is found
beneath the clay and vegetative cap to a maxi num observed thi ckness of 8.5 m (28
ft). In general, fly ash prinarily consists of silt-sized particles of anorphous
glass with quartz, mullite (alumnumsilicate), various iron oxides such as henmatite
and nagnetite, and |inme according to the Hydrogeol ogi c Assessnent of the G 746-K
Landfill and Vicinity, KY/ ER- 24.

. Loess and al luvial deposits are present in sone areas underlying the landfill and
range in thickness from0O to 2 m(0 to 8 ft).

. Continental deposits consisting of up to 10 m (33 ft) of Terrace Gravel overlie the
Porters Oreek Cay Terrace at the landfill. The continental deposits consist of
clayey silt containing coarse gravel and sand | enses and are difficult to
di stingui sh fromyounger alluvial deposits near the creeks.

. The Porters Oreek Cay underlies the landfill at varying depths. The depth to the
top of the clay varies from3.0 m(10 ft) bls in 8-SB-004 to 12.6 m(41.5 ft) bls in
8-SB-006. The Porters Creek O ay has been described as a dark, greenish gray to
bl ack clay containing varying amounts of silt and fine sand and di splaying fine,
hairline fractures. Results of tests conducted by Wehran Engi neering in 1981
indicate that the hydraulic conductivity of the Porters Creek day ranges from5.5 x
10 -9 to 1.3 x 10 -7 cnisec (1.56 x 10 -5 to 3.68 x 10 -4 ft/day) at the landfill.

<I MG SRC 98112N>
<I MG SRC 981120>

The UCRS and the RGA are not present at SWWJ 8. Ground water occurs under shall ow, unconfined
conditions in the Terrace Gravel, loess, and alluviumoverlying the Porters Creek day Terrace.
Mont hly ground-water |evels neasured at the landfill since 1980 indicate that ground-water
level s vary seasonally, with the maximumlevels typically occurring during w nter and spring.
G ound-wat er noundi ng occurs beneath the northwestern portion of the unit. Data collected in
June 1992 indicate that the shallow water levels rise to about 115 m (377 ft) ansl beneath the
western part of the landfill, indicating that the lower 2 to 3 m(5 to 10 ft) of waste at the
landfill is belowthe water table during certain times of the year. According to water-|evel
nmeasurenents collected July 12, 1995, the depths to shallow ground water range from
approximately 1.6 m (5.4 ft) bls at MVW300 to 3.5 m(11.5 ft) bls at MVW303. Figure 2-8 presents
a map of the piezometric surface at the landfill.

Underfl ow enters the landfill fromthe west within the Terrace Gravel, flows laterally to the
east, and discharges into the creeks, with sone unquantified anount potentially flowi ng into the
RGA north of the terrace as recharge. North of the terrace slope, the predom nant ground-water
flowdirection within the RGA is north-northeast. Gound-water flow nodeling conducted for the
FS at SWWJ 8 was used to hel p define the probable shall ow ground-water flow conditions at the
landfill and to address the uncertainties regarding potential contam nant mgration from SWWU 8
over the terrace slope into the RGA. According to the nodeling results, under current (no
action) conditions, approximately 0.66 1/sec: (10.4 gpn) of the shall ow ground water enmnating
fromthe landfill discharges to the creeks. This represents nost of the shallow ground water



flow ng through the landfill, with the remai nder of the flow, approximtely 0.007 1/sec (0.10
gpm, discharging over the terrace slope into deeper |ayers. The results of this nodeling and
the presence of the seeps in the surrounding surface water indicate that nost of the shall ow
ground water at the landfill discharges to the surrounding creeks.

Al avail abl e data have been used to describe the expected conditions at the G 746-K Sanitary
Landfill. However, a degree of uncertainty renmains concerning sonme of the site conditions at
SWWJ 8. These uncertainties include the degree of hydraulic connection between the Terrace
Gravel and the RGA over the terrace slope and detailed information concerning the waste types
and volunmes at the landfill. An additional uncertainty is the exact |ocation and condition of
the KONVyell owwater |ine, an underground sewer |line consisting of a 30.5-cm (12-inch) dianeter
vitrified clay pipe. The yellowwater line was used from 1942 to 1945 to transport yel |l ow water
an acidic and trinitrotoluene (TNT)-contam nated waste water, fromthe KOV TNT manufacturing
area to a discharge point on Bayou Oreek. Maps of the KONarea indicate that sections of the KONV
yellowwater |ine underlie the northern portion of the landfill site (Figure 2-5). The
uncertainties are discussed in the FS and were considered during the devel opnent of the renedia
alternatives for SWW 8.

2.5.3 Qperable Unit Characteristics
Following is a sunmmary of the sanpling results for the individual SWWs.
2.5.3.1 Solid Waste Managenent Unit 100

Low | evel s of contamination were found in soil, sedinment, surface-water, and ground-water

sanpl es collected at SWW 100 (the FTA). Organi ¢ conpounds detected at this unit include VOCs
(toluene, xylene, and benzene) and pol ycyclic aronmatic hydrocarbons (PAHs) conmonly associ ated
with waste oils and diesel fuels. They were detected at | ow concentrations in soil sanples down
to a depth of 4.6 m(15 ft) bls. However, no organic conpounds were detected in ground-water,
surface-water, or sedinent sanples indicating that these nedia are not inpacted by organic
contam nants migrating from SWW 100. Twel ve netals (alum num barium cadm um chrom um
copper, iron, |ead, nmgnesium nmanganese, nickel, vanadium and zinc) were detected at el evated
concentrations in ground-water, surface-water, and sedinent sanples fromthe unit. O these 12
netals, only three (barium manganese, and vanadi unm) al so were detected above background |evels
in surface and subsurface soils at the unit. This limted occurrence of netals in the soils at
the unit indicates that SWW 100 likely is not a significant source of netals contam nation

Radi onucl ides 99 Tc, uranium and thoriun) were detected in soil, sedinent, surface-water, and
ground-wat er sanples from SWW 100. Their w despread occurrence and |l ow activities indicate
their presence likely is related to plant activities rather than past activities at this SWW.

The areal extent of inpacted soils at SWWJ 100 has been estinated as approximately 720 m 2
(7,750 ft 2) according to the WAGs 1 and 7 FS, DOE/ OR/ 06-1416&D2. The horizontal extent of
organic and inorganic contamnation in soils is restricted to depths above 4.6 m(15 ft) and 7.6
m (25 ft) bls, respectively. The limted extent and | ow concentrations of organics and netals
contamination at this unit may represent residual contamnation fromthe waste oils or fuels
burned at the unit.

2.5.3.2 Solid Waste Managenent Unit 136

Results of the RI conducted at SWWJ 136, the TCE Spill Site, indicate that several organic
contami nants are present above background levels in soil and ground water at the unit. Soi
sanpl es from SWW 136 were found to contain low |l evels of VOCs [TCE, 1, 1-DCE
1,1,1-trichloroethane (TCA), and 1,2-DCA] and several PAHs. Ground-water sanples at the unit

al so contai ned organi ¢ contam nants. The maxi num concentrati on of TCE in ground water was
detected in a UCRS hydraulic probe sanple collected fromsoil boring 36-SB-004 at 442 I1g/l. The
hi ghest TCE concentration observed in the RGA wells at the unit (110 Ig/l) was detected in a
sanpl e froma downgradi ent well (MN325). Another organi ¢ conpound detected in the ground-water
sanples was 1,1, 1-TCA, (4,472 1g/l), which was detected in a UCRS tenporary well sanple, but was
not detected at concentrations above 5 Ig/l in sanples fromthe adjacent UCRS nonitoring well



( M\ 304) .

Soi|l and ground-water sanples were also found to contain netals and radi onuclides at |evels
above background. Four netals [antinony (1-7 ng/kg), chrom um (29 ng/kg), barium (439 ng/kg),
and nercury (3.2 ng/kg)] were detected above background concentrations in soils at the unit.
Several netals were detected above background | evels in ground water. Sanples from UCRS MV 304
contai ned iron, nanganese, silver, zinc, sodium and al um num above background concentrations
G ound-water sanples collected fromthe RGA wells contained barium nanganese, and zinc above
background | evel s. The radionuclide 99 Tc was found above background val ues in the sanples
collected fromall three nonitoring wells at the unit. The levels of 99 Tc ranged from1.27 to
12.21 pa/l.

The observed contam nation in soil and ground water at the unit indicates that the spill site is
a likely source of organic contam nation. Trichloroethene and other chlorinated hydrocarbons
have mgrated below the water table at the unit into the UCRS and the RGA, | eaving residua
contam nation in the surface and subsurface soils at the unit. However, the | ow concentrations
of TCE detected in ground-water sanples at the unit do not indicate the presence of dense
nonaqueous phase liquid. The areal extent of the organic and netals contam nation at the unit
has been estinmated as approximately 17.7 m2 (190 ft 2) according to the WAGs 1 and 7 FS

DCE/ OR/ 06- 1416&D2.

2.5.3.3 Solid Waste Managenent Units 130 through 134

A sanpl e was collected fromthe tank residuals of both SWJks 130 and 134. The | ocati on of SWWJ
131 could not be determ ned, and SWMJs 132 and 133 had been filled with sand and grout,
respectively. Both sanples contained | ead, benzene, toluene, ethylbenzene, and xylene as well as
ot her VOCs and PAHs associated with petrol eum products. Low |l evels of |ead, VOCs, and PAHs al so
were detected in soil sanples fromthe G611 UST area. The only VOC detected was

1, 4-di chl orobenzene (3 Ig/l), which was detected in ground-water sanples collected fromMN 317,
t he downgradi ent (eastern) shallow nmonitor well. The only PAH detected was napht hal ene (70
Ig/l), and it was found in the well upgradient of the site (MN318). Lead, the only netal for
whi ch anal ysis was conpleted in the two nonitoring wells, was not detected in ground water

Low | evel s of radionuclides, including uranium235 232 (235 U), uranium 238 (238 U),
nept uni um 237 (237 Np), thorium 228 (228 Th), thorium 232 (232 Th), 99 Tc, and pl utoni um 238
(238 Pu), were detected in soil and ground-water sanples collected in the area. No

radi onucl i des were detected above background levels in the UST liquids. The presence of these
radi onuclides in soils and ground water is likely unrelated to any of the USTs, but the presence
nore likely is the result of plant-wide activities. The organic and | ead contami nati on observed
at SWMUs 130, 132, 133, and 134 appears to be limted in areal extent [35.3 m2 (380 ft 2)] and
may be indicative of past gasoline, diesel, or fuel-oil spills in the area

2.5.3.4 Solid Waste Managenent Unit 8

Soil, ground-water, surface-water, sedinent, and | eachate sanpling was conducted at the |andfil
for the RFI/RI. E ght soil borings and four shallow ground-water nonitoring wells, MM 300
through 303, were installed around the perineter of the landfill. Five surface-water sanples

seven sedi ment sanples, and three | eachate sanples were collected during the RFI/R fromthe
| ocations shown in Figure 2-5

Results of the Rl conducted at the landfill indicate that |ow | evels of various organic
conmpounds, netals, and radionuclides are likely |leaching fromthe wastes buried in the |andfil
into the nearby streans and to ground water. Leachate sanples collected fromtwo shal |l ow hol es

on the bank of the unnaned tributary south of the landfill indicate that the pH of the |eachate
ranges from2.3 to 3.4 prior to mxing with streamwater. Wiere the acidic | eachate fromthe
landfill enters the creeks, the pHrises to approximately 6, indicating that the | eachate only

slightly lowers the stream pH when they nmix. The | ow pH causes dissolved netals, particularly
iron and alumnum to forma precipitate. The precipitation of iron and al um num oxy-hydr oxi des
is the suspected cause or the orange to yell ow staining observed seasonally at various seep
sites at the landfill. The staining is nost intense during dry periods (late summer to early



fall) when streamflowis |low Specific conductance values for the stream sanples are al so
typically higher during the dry season and range up to approxi mately 2,000 Imhos/cm The
nmeasur ed hardness for surface-water sanples at the landfill varies from36 to 1,085 ng/l calcium
(carbonate (Ca® 3). The detailed results of the sanpling can be found in the RFI/R for WAGS 1
and 7.

I nor gani cs.

Nurer ous netal s (including alum num antinony, beryllium chromum cobalt, iron, nmagnesium
nmanganese, selenium thallium and vanadi um) were detected above background |l evels in soils at
the unit. The netals alum num beryllium cobalt, iron, nmagnesi um manganese, nickel, and zinc
al so were detected above background levels in all four nonitoring wells. (The concentrations of
these metals were lower in the upgradient well, MNVN302, than in the downgradi ent wells.) Mny
netals (alum num beryllium calcium cobalt, iron, nagnesium nanganese, nercury, nickel

sodium and zinc) also were detected above background | evels in the | eachate sanples, indicating
that the landfill likely is one source of the netals. Surface-water sanples collected for the
RFI /R contai ned nunerous netals at concentrations above background | evel s; however, according
to the United States Ceol ogi cal Survey report, Study and Interpretation of the Chem ca
Characteristics of Natural Water, only two, antinony and cadm um were present at concentrations
above those typical of natural waters. The el evated antinony concentrati on was detected in an
upstream surface-water sanple and, therefore, likely is not due to the landfill. Cadm um was
detected in surface-water sanple 08-SWO003, as well as in sone | eachate sanpl es, at
concentrations higher than the expected range for natural waters. This suggests that the
landfill is a probable source of the el evated cadm umlevels. Al though several netals were
detected in sedinent sanples from SWW 8, the only netal detected above background | evel s was
iron (47.3 ng/kg). The extent of the nmetals contam nation in surface water appears limted to
the areas upgradi ent of sanpling |ocation 08-SW003.

The cause of the acidic pH of the landfill |eachate has not been firmy established. A study by
the Illinois State Ceol ogi cal Survey indicates that |ow pH under sorme conditions, is due to the
presence of high concentrations of sulfate in the fly ash. The pH of the |eachate is | ow enough
to cause the dissolution of nmetals. The source of sone of the netals detected at el evated |evels
in ground water and | eachate sanples at the landfill is likely due to the fly ash. However, the
el evated | evel s of iron and manganese also nay be a result of the interaction of the acidic pH
with the Terrace Gravel deposits, which often have a dark brown coating, or patina, of iron
and/ or nanganese oxi des in the PCDP area

Radi onucl i des

Low | evel s of the radionuclides, 99 Tc, 235 U, uranium?234 (234 U), 238 U, 228 Th, thorium 230
(230 Th), 232 Th, and 237 Np were detected levels in soils. The radi onuclides 237 Np, 238 Pu, 99
Tc, 228 Th, 232 Th, 234 U, 235 U, and 238 U were detected above background levels in the

| eachate sanples from SWWMJ 8. The highest activities were detected at a seep on the northern
bank of the unnaned tributary, south of the landfill. Surface-water sanples fromtwo |ocations
at SWWU 8 contained radi onuclides: 233/234 U (0.45 pG/I), 235 U (0.31 pG/I), and 238 U (0.2
pG /1) at 08-SW003 and 233/234 U (0.32 pG/I) at 08-SWO005. Very low |l evels of radionuclides
were detected in the downgradi ent shal | ow ground-water sanples from M 300, 301, and 303. (No
radi onucl i des were detected above background levels in the upgradient well, MN302.) The
cont am nat ed rubbi sh reportedly disposed in the landfill is a potential source of these
cont am nant s.

O gani cs.

Very low | evel s of VOCs were detected in the surface and subsurface soil sanples at the

landfill. Benzene (21 Ig/kg) was detected in surface and subsurface soils at soil boring
08-SB-001 at the northeastern edge of the landfill. A possible source of the benzene, as
i ndi cated by ol d phot ographs, was the bull dozers parked in the area during | andfill operations

Addi ti onal VOCs, including 1,2-DCE, carbon tetrachloride, and toluene, were detected but at
concentrations below the quantitation limt. Numerous PAHs were detected in shallow soils but,
with the exception of the PAHs detected in 08-SB-001, the concentrations of the PAHs were |ess



than the quantitation limt. The surface-soil sanple at soil boring 08-SB-001 had a total PAH
concentration of 9,160 Ig/kg. Two pol ychl ori nated bi phenyls (PCBs) were detected at the
landfill: (1) Aroclor-1254, detected fromthe 1.52 to 3.05 m (5.0 to 10.0 ft) bls intervals in
SB-006 at a concentration of 2,082 Ig/kg; and (2) Aroclor-1260, detected in the surface soils at
08-SB-004 at a concentration of 183 Ig/kg. Al though these appear to be isolated occurrences of
PCBs at the landfill, PCBs are still considered potential |andfill contam nants

The VOCs TCE (27 Ig/l); 1,1-DCA (23 Ig/l); 1,1-DCE (18 1g/l); and 1,2-DCE (330 Ig/l) were
detected in MV300 during RFI/R sanpling activities. Two of these VOCs (1, 1-DCA and 1, 2- DCE)

al so were detected in MV301. Additional sanpling of MM 300 through 303 was conducted in March
1995 and results indicated the presence of cis-1,2-DCE (790 Ig/l); 1,1-DCE (72 Ig/l); 1,1-DCA
(61 Ig/l); and TCE (52 Ig/l). Two of the | eachate sanpl es contained the organi ¢ conpounds TCE
1,2-DCA; xylene; 1,1-DCE; and 1,2-DCE. No organic conpounds were detected in the sedinent
sanpl es or surface-water sanples collected during the RFI/R at the unit. However, one organic
[cis-1,2-DCE (9 Ig/l1)] has been detected in a surface-water sanple collected from PCGDP stream
sanpling point G 746-K-3A, |ocated southeast of the landfill within the unnaned tributary. The
presence of VOCs in the ground-water and | eachate sanples indicate they likely are | eaching from
the landfill.

2.5.4 Contam nant Characteristics

The conceptual site nodel presented in Figure 2-10 illustrates source area contam nation

primary and secondary contam nated nedia, transport pathways, exposure pathways, and receptors
that may be associated with rel eases of contam nation from SWWJ 8. The source at SWWMJ 8 consi sts
of fly ash; uncontam nated, conbustible waste; potentially-contam nated rubbish; and trash. From
the source at SWWJ 8, contami nation has nmigrated to prinmary contam nated nmedia, soil and shal |l ow
ground water, via infiltration, |eaching, erosion, and runoff. Fromthe prinmary nedia
contaminants are mgrating to sedinents adjacent to SWW 8, a secondary contam nated nedi um

M grati on pathways al so may transport contam nants to other secondary contam nated nedia
including air, leachate, soil, surface water, and deep ground water. As illustrated in the
conceptual site nodel, contamination fromSWW 8 is migrating primarily through the rel ease of

| eachate at seeps next to the unnaned tributary. The environnmental exposure contani nant pathways
of potential concern are illustrated in Figure 2-11

Gound water is included in the conceptual site nodel to identify it as a contam nated nedi um
However, receptors and exposure pathways are not identified in the nodel since the preferentia
pat hway of contami nant transport fromthe unit is via the shallow ground-water systemto the
surface. Additionally, while the remedial action taken does not inpact ground water, any future
remedi al action, if necessary, will be undertaken as part of the ground water CSQU. Air is
included in the nodel to identify it as a secondary contam nated medi um however, there are no
receptors or exposure pathways identified, since SWW 8 is outdoors and the |ikelihood of
exposure to contamnation via the air pathway outdoors is m ninal

Potential current exposuxe to contaminants in the source or other primary nedia at SWWJ 8 is
limted since the unit is capped. However, potential risks to industrial workers exist at SWW 8
through direct contact with the secondary contam nated medi um (sedi nents). Additionally, there
is a potential for humans or aninmals to cone into direct contact with acidic | eachate being

rel eased fromthe landfill into sedinments above the water level in the creeks (Figure 2-10 is
based on risk assessnent results and does not include potential risks to any receptor that nmay
come into direct contact with the acidic |eachate). The selected renedial action for SWWJ 8 is
intended to reduce the potential for direct contact with contami nated sedinents and acidic

| eachate associated with the unit, thereby reducing associated risks. The risks addressed by the
sel ected renedy are discussed in the followi ng section

2.6 SUWARY CF SITE R SKS

Solid Waste Managenent Unit 38 is an operating facility, therefore, an evaluation of renedial
options for the unit will be deferred until it ceases operation. At SWMJ 130 through 134 and
the soils of SWW 136, risks and hazard indices (H's) for human health and animals do not exceed
threshol d val ues; therefore, these units require no further action. Any contam nated ground



wat er associated with SWW 136 will be evaluated as part of the ground water CSOU (WAG 26).

Ri sks for industrial workers slightly exceed EPA thresholds at SWMJs 8 and 100 (pl ease refer to
the FSin the WAGs 1 and 7 AR for nore detail regarding risk thresholds); however, these risks
are due to direct contact with surface water and sedinments contamnated with netals. As

di scussed in the FS for WAGs 1 and 7, DOE/ OR/06-1416&D2, the direct contact exposure pathway is
associ ated with numerous uncertainties (such as conservative assunpti ons associated with
absorption of netals). This uncertainty causes an overestimation of risks. For exanple, only

di ssol ved netal s are variably absorbed through the skin. The R assunmed that the tota
concentration of netals (including both dissolved and suspended is avail able for absorption).
Therefore, the dernal pathway typically should not be used as the sole pathway in making
remedi al decisions (refer to the FS for a nore detail ed discussion of the uncertainties
associated with the risk assessment). Additional evaluation of potential risks are considered in
the foll owi ng paragraphs.

<I MG SRC 98112P>
<I MG SRC 981120

As discussed in Appendi x C, actual exposures to workers in the ditches at SWWJ 100

(approxi mately 2 days/yr for 8 hours/day, for 25 years) are significantly less than the default
exposures used in the baseline risk assessnent (i.e., 250 days/yr for 8 hours/day for 25 years).
This exposure is consistent with very linmted activities such as those associated with periodic
nmai nt enance of drainage ditches (i.e., weed eating). Under this assunption, cancer risk to
industrial workers potentially exposed to contam nated sedi ments and surface water at rates
consistent with actual exposure rates at SWW 100 approach de mininus (i.e., 1x10 -6) at 2x10 -6
(whi ch neans 2 additional cancers out of a popul ation of 1,000,000 could occur follow ng

prol onged exposure). Further, the maxi mum concentrations of the prinmary contam nant (berylliun)
in the two ditches surrounding SWWJ 100 (cal l ed SWWJ 100a and SWWJ 100b in the R report),
contributing nost to the above risk estimate, are below or only slightly exceed the natura
background | evel for beryllium (0.83 ng/kg in SWWJ 100a and 0.64 ng/kg in SWWJ 100b, conpared to
a background | evel of .67 ng/kg). These concentrations do not indicate gross contam nation
related to activities associated with the PGDP. Finally, since these areas are ditches
activities at SWW 100 are expected to remain consistent with the actual exposure rate in the
future. Consequently, no further action, outside of nmaintaining institutional controls, is
required to protect workers at SWWMJ 100. Currently contam nated surface water will be addressed
on a site-wide basis during the surface-water CSQU i nvestigation

Wil e contam nant conditions at SWWJs 8 and 100 are sinilar, there also is a risk that a human
or aninmal could come into direct contact with acidic | eachate being rel eased from SWW 8 into
sedi nents above the water level in the creeks. These risks, when conbined with the NOV i ssued by
the Kentucky Departrment for Environnmental Protection, D vision of Water (KDOW, indicate that
limted action is necessary at SWWJ 8 to protect human health and ani mal s.

2.6.1 Human Health Ri sk Assessnent

As previously discussed, SWWJ 100 does not require action, other than naintaining | and use and
activity patterns. Therefore, this section sumarizes risk infornation relative to SWW 8 that
does require sone formof renmedial action to address contam nation

Data fromthe site investigation are evaluated in the human health risk assessnent. To identify
chem cals of potential concern (COPCs), all constituents detected in the surrounding sedinments
soils, surface water, and ground water are eval uated using established guidelines. Fromthis
data, COPCs have been identified including netals, organic conpounds, and radi onucli des.

The potential for human contact with contaminants is evaluated in the exposure assessnent. Since
PGDP security limts access by the general public to SWMJ 8 with signs and a security patrol and
the area is anticipated to remain industrialized in the future, exposure is nost appropriately
characterized under an industrial scenario. For this scenario, the primary exposure pathway is
dermal absorption as a result of industrial workers comng into direct contact w th contamn nated
sedinents in the creeks for extended periods of tine (8 hours/day, 250 days/year, for 25 years).



Since SWWJ 8 is located outside the main industrial plant, a revised exposure rate (i.e., an
actual exposure rate as for SWWJ 100) is not considered. Potential future releases fromthe
unit to ground water are eval uated using predictive nodels to estimte | eaching

The toxicity assessment eval uates adverse effects to hunman health resulting fromexposure to
chem cals of concern (COCs). Chemicals of concern in sedinment at SWWMJ 8 are antinony, arsenic
beryl lium iron, nmanganese, and vanadi um Arsenic and beryllium exhibit characteristics of
car ci nogens and noncar ci nogens and nay cause cancer and various other adverse effects through
prol onged exposure. Antinony, iron, nanganese, and vanadi um are noncarci nogens, but nay cause
various adverse health effects through prol onged exposure

The risk characterization indicates that under current conditions, only SWW 8 warrants an
action. Table 2-1 provides a summary of carcinogenic risks and noncarcinogenic Hs at SWWJ 8 and
t he exposure pat hways of concern. The risks and H's for sedinent for both the current and future
wor ker exceed EPA threshold values (please refer to the FSin the WAGs 1 and 7 AR for nore
detail regarding risk thresholds). The COCs identified for sedinent are those that contribute
nost of the risks and H's; for a pathway of concern.

Table 2-1. Summary of Risks at Solid Waste Managenent Unit 8

Exposur e Pat hways Current |ndustrial Worker Future Industrial Wrker
Excess Lifetime Cancer Risk
Sedi ment
Der mal Absorption 3 x 10 -4 3 x 10 -4
Sum of Pat hways 3 x 10 -4 3 x 10 -4

Chroni ¢ Hazard | ndex
Sur f ace- Wat er

Der mal Absorption 1 1
Sedi ment

Der mal Absorption 5 5

Sum of Pat hways 7 7

2.6.2 Ecol ogi cal Ri sk Assessnent

The screening ecol ogi cal risk assessnment for SWWJ 8 indicates that current ecol ogical inpacts in
Bayou Creek are minimal. No anal ytes exceed benchmark val ues (please refer to the Rl included in
the WAGs 1 and 7 AR for nore informati on regardi ng ecol ogi cal benchrmarks) used to assess
potential inpacts to aquatic species in surface water; however, sedinments in Bayou Creek contain
el evated concentrations of arsenic, chromum and manganese.

Wil e concentrations of these anal ytes exceed benchmark | evels, adverse inpacts appear to be
very low, which may indicate a | evel of sedinent contam nation that can be tol erated by nost
bent hi c organi sns. The | eachate in Bayou Creek al so exceeds terrestrial benchmarks for the
ingestion of surface water, but this calculation assuned 100% i ngesti on fromthe seeps. R sks
associ ated with Bayou Creek shoul d decrease as renedial actions are taken to prevent direct
contact with the | eachate and contam nated sedi nents. Analyte concentrations in sedinments al so
shoul d decrease as | ess-contam nated sedinents are deposited. Al so, since contani nant
concentrations in landfill soils exceed terrestrial benchmarks, the current landfill cap should
be maintained in order to protect terrestrial wildlife from exposure.

Uncertainties are associated with the screening ecol ogical risk assessnent for SWWJ 8. Wile
eval uation nmay suggest adverse inpacts to ecological receptors, no neasurable effects are seen
in the field. Screening assessnents are considered final assessnents only when they indicate
that there are no potential hazards to ecol ogi cal receptors. However, any cunul ative effects of
smal | | osses or contamination of terrestrial habitat will be nore fully assessed on a



facility-wide basis in the PGP baseline ecol ogical risk assessnent for the surface-water CSQU.
2.6.3 Renedial Action bjectives

Results of the risk analysis indicate that SWWJ 8 poses an unacceptable risk to industrial
workers and aninals via direct contact with acidic | eachate emanating fromthe unit. The

remedi al action objectives for this unit are to control the release of COCs fromthe unit, limt
direct contact by hunans, and reduce overall risks to ecological receptors. The action
inplenented at SWWJ 8 will satisfy these objectives by limting human and ani nal exposure to
contam nat ed sedi ments and acidic | eachate associated with the unit. The reduction of human
risks will be acconplished by posting warning signs and by placing a deed notice and
restrictions on the SWWJ 8 property. The reduction of ecological risks will be acconplished by
installing riprap over exposed acidic |eachate seeps.

2.7 DESCRI PTI ON OF ALTERNATI VES

The fol |l owi ng paragraphs present a description of the alternatives evaluated for each of the
SWMJs of concern in WAGs 1 and 7.

2.7.1 Description of Alternatives for Solid Waste Managenment Unit 8 (G 746-K Sanitary Landfill)
The foll owi ng subsections provide descriptions of individual alternatives evaluated for SWW 8.
2.7.1.1 Alternative 1 - No Action

Pursuant to 40 C.F.R © 300.430(e) of the NCP, the DCE is required to consider a no action
alternative. This alternative serves as a baseline to which the other alternatives are conpar ed.
Under this alternative, current institutional actions (i.e., existing ground-and surface-water
nmonitoring, landfill cap naintenance, etc.) would be continued; however, no further renedi al
actions would be conducted at this SWW.

This alternative would not include inplenentation of any treatnent technol ogi es, contam nant
containnent, institutional controls, or storage of wastes or residual materials. Costs
associated with this alternative include the preparation of five-year review reports, nandated
by Conprehensi ve Environnental Response, Conpensation, and Liability Act (CERCLA) ° 121(c) [42
U S CA 9621(c)], at those sites where contam nation renains at levels that allow for unlimted
use and unrestricted exposure.

2.7.1.2 Alternative 2 - Upgradi ent Subsurface Barrier

This alternative consists of the installing a subsurface barrier upgradient of the landfill in
order to divert uncontam nated ground water fromlandfill wastes. In addition, a deed notice and
restrictions would be placed upon the landfill property to restrict future | and use.

Si nce hydrogeol ogi ¢ data fromthe Hydrogeol ogi c Assessenent of the C 746-K Landfill and Vicinity
suggests that the current ground-water table saturates up to 1.2 m(4 ft) of the landfill

wast es, inplenentation of subsurface barrier technology would result in a reduction of the
volume of landfill |eachate generated. In addition, diversion of ground water around the
landfill may decrease contam nant transport through the ground-water mgration pathway. The
subsurface barrier design calls for approxinmately 427 m (1,400 linear ft) of 60 ml| (0-15 cmor
0. 06 inch) high-density polyethylene (HDPE) sheeting installed to a maxi numdepth of 9.1 m (30
ft). The wall would be anchored into the Porters Greek ay unit, which has a perneability on
the order of 10 -9 cmsec (2.55 x 10 -5 ft/day). Lowperneability slurries, such as a bentonite
slurry, would be placed at the lower 0.6-m (2-ft) interval at the bottomof the excavation to
alleviate the potential for ground water to flow under the barrier wall.

Most of the residual soil generated fromtrenching would be used as trench backfill. Remaining
trench soil generated fromthe trenching would require treatnent, storage, or disposal, as the
potential exists that these residual materials may be contamnated with landfill wastes. Current

estimates indicate 222 m3 (290 yd 3) of soil generated fromtrench excavation would require



nmanagenent as a nonhazar dous waste.

In addition to constructing a subsurface barrier, a deed notice and restrictions would be
placed in the chain of title to restrict the use of the property. Institution of a deed notice
and restrictions woul d suppl enent contai nment actions in achieving a reduction of contam nant
exposure pathways for potential receptors by restricting |land application (e.g., farm ng and
residential use) and prohibiting destruction of existing and future contam nant contai nnent

controls (e.g., existing landfill cap and upgradi ent barrier). CQurrent DCE adm nistrative
controls, including requirenents for work permts, would be continued. Current surface-water
nmonitoring and landfill cap maintenance activities would be continued. The existing ground-water

nmonitoring programmay be nodified, if required, to include the installation of additiona
nmonitoring wells as part of this renedial action. The DOE woul d conduct reviews of the action no
| ess than once every five years, since contamnants would remain in the unit. Estinated costs
and a summary of the detailed evaluation of this alternative are presented in Section 2.8 of
this ROD.

<I MG SRC 98112R>
2.7.1.3 Alternative 3 - Downgradi ent Leachate Col |l ection System

This alternative consists of the installation of a downgradient |eachate collection system

conposed of a French drain system | ocated downgradi ent of the landfill, and a filter for
treatnent of the collected | eachate. Construction of a | eachate collection systemwoul d reduce
the mgration of |eachate escaping fromthe landfill by accunul ation, treatnment, and subsequent

di scharge to surface water. The | eachate collection systemwould consist of approximately 427 m
(1,400 linear ft) of trench excavated to a depth of 7.3 m (24 ft) bls. Perforated HDPE pipe
woul d be enbedded in a colum of gravel (nonreactive river stone or pea gravel), wapped by a
layer of filter fabric, and then backfilled with a 1.2-m (4-ft) thick layer of clay at the top
of the trench to mnimze infiltration. Two 1.2-m (4-ft) pol yethyl ene nanhol e sunps woul d be
installed to collect the | eachate. The perforated laterals would be wel ded to the nanholes to
transport | eachate to the sunps. Leachate woul d be renoved fromthe sunps using subnersible
punps, which are activated by | eachate el evation

The | eachate woul d then be punped through a dual -stage filter to renove particulate nmatter. The
filter stages would consist of a |linmestone stage to buffer the | eachate and precipitate the
netal s, and a packed-sand stage to renove the particulate matter prior to discharge. Treated

| eachat e woul d be di scharged to Bayou Creek. Discharge would be nonitored to neet the
substantive requirements of a KPDES-permitted outfall

Current estimates indicate 633 m3 (827 yd 3) of soil generated fromtrench excavation |likely
may be contaminated with landfill wastes; therefore, this material would requi re managenent as a
nonhazar dous waste. Any renai ni ng uncontam nated trench residuals woul d be spread on SWWJ 8 and
seeded

In addition to the construction of a | eachate collection system a deed notice and restrictions
woul d be placed in the chain of title to restrict the use of the property. Institution of a deed
notice and restrictions woul d suppl enent contai nnment actions in achieving reduction of
cont am nant exposure pathways for potential receptors by restricting |and application (e.g.
farm ng and residential) and prohibiting destruction of existing and future contam nant

contai nnent controls (e.g., existing landfill cap and | eachate collection system). CQurrent DCE
adm nistrative controls, including requirenents for work permts, would be continued. Current
surface-water nonitoring and |landfill cap nai ntenance activities would be continued. The

exi sting ground-water nmonitoring programmay be nodified, if required, to include installation
of additional nonitoring wells as part of this renedial action. The DCE woul d conduct revi ews of
the action no less than once every five years, since contamnants would remain in the unit.

Esti mated costs and a summary of the detailed evaluation of this alternative are presented in
Section 2.8 of this ROD

2.7.1.4 Alternative 4 - Full Perinmeter Subsurface Barrier



This alternative consists of the installation of a full perineter subsurface barrier and two

RGA nonitoring wells downgradient of the landfill. Since hydrogeol ogic data fromthe

Hydr ogeol ogi ¢ Assessnent of the G 746-K Landfill and Vicinity suggests that the current
ground-water table saturates up to 1.2 m(4 ft) of the landfill wastes, inplenenting

subsurface barrier technology would result in a reduction of the volune of landfill |eachate
generated. In addition, the diversion of ground water around the landfill nay decrease

contam nant transport through the ground-water mgration pathway. The subsurface barrier wal
would be installed to a depth of 6.1 m (20 ft) on the western portion of the landfill, and 9.1 m
(30 ft) on the eastern portion of the landfill to tie the bottomof the wall into the confining
clay layer underlying the landfill. Approxinmately 823 m (2,700 linear ft) of subsurface barrier

woul d be necessary to fully enconpass the wastes. The wall woul d be anchored into the Porters
Creek day unit, which has a perneability on the order of 1 x 10 -9 cm's (2.5 x 10 -5 ft/day).
Low perneability slurries, such as a bentonite slurry, would be placed at the lower 0.6-m (2-ft)
interval at the bottom of the excavation to alleviate the potential for ground water to fl ow
under the barrier wall

Most of the residual soil generated fromtrenching would be used as trench backfill. Remaining
trench soil generated fromthe trenching would require disposal, as the potential exists that
these residual naterials could be contamnated with landfill wastes. Current estimates indicate

that 621 m3 (812 yd 3) of soil generated fromtrench excavation woul d requi re nanagenent as a
nonhazar dous wast e.

The current ground-water nonitoring programwoul d be expanded to include the two new RGA
ground-water nonitoring wells; sanpling and anal ytical event frequency and paraneters for these
two new wells are anticipated to be the sane as for the ground-water nonitoring wells currently
used for environmental assessnent at the site

In addition to the construction of a subsurface barrier, a deed notice and restrictions would be
placed in the chain of title to restrict the use of the property. Instituting a deed notice and
restrictions would suppl enent contai nment actions in achieving a reduction of contam nant
exposure pathways for potential receptors by restricting |land application (e.g., farm ng and
residential) and prohibiting destruction of existing and future contam nant contai nnent controls

(e.g., existing landfill cap and full-perineter barrier). Current DCE admi nistrative controls
including requirenents for work permts, would be continued. Current surface-water nonitoring
and landfill cap mai ntenance activities would be continued. The existing ground-water nonitoring

program may be nodified, if required, to include the installation of additional nonitoring wells
as part of this remedial action. The DCE woul d conduct reviews of the action no | ess than once
every five years, since contamnants would remain in the unit. Estinmated costs and a summary of
the detailed evaluation of this alternative are presented in Section 2.8 of this ROD.

2.7.1.5 Alternative 5 - Constructed Wtland Treat ment System

This alternative consists of installing a constructed wetland treatnment system downgradi ent of
the landfill within the channels of the adjacent creeks to intercept and treat |andfil

| eachate. The wetl and treatnment systemwoul d consist of a sheet-pile wall constructed beyond the
northern and western enbanknments of the adjacent creeks which would contain the wetland
treatnment system This downgradient |ocation would allow the treatment system passively to
intercept and treat the landfill |eachate. The base of the treatnent system woul d be contoured
and soil anendnents (e.g., mushroom conpost, organic naterial, and |linmestone) to buffer pH woul d
be installed as a wetland substrate. Wetland substrate would be built-up within the contai nnent
wal | so that seepage fromthe bank of the landfill to the wetland systemwould renain
subsurface, and initial treatment woul d occur during flow through the reactive substrate

The wetl and treatnment systemwoul d be seeded with native wetland vegetation; vol unteer
vegetation al so would be allowed to energe within the treatnent system In order to naintain
hydr ol ogi ¢ connection between the creeks and the wetland, "weep" hol es woul d be cut
intermttently in the sheet piling above the elevation of the wetland. A weir would be placed at
t he downgradi ent end of the wetland to allow di scharge fromany inpounded water within the
wet | and system D scharge would be nonitored to eval uate conpliance with the substantive
requirenents of a KPDES outfall. In addition to constructing a wetland treatnment systemw thin



the creek, the opposing channel bank will be cut and filled, as necessary, to straighten the
channel and mnimze erosion. No residual nmaterials would be generated from such bank work, as
any excavated naterial would be used as fill nmaterial within the channel

In addition to the installation of a constructed wetland treatnent system a deed notice and
restrictions would be placed in the chain of title to restrict the use of the property.
Institution of a deed notice and restrictions would supplenent treatnent actions in achieving a
reduction of contam nant exposure pathways for potential receptors by restricting | and
application (e.g., farmng and residential) and prohibiting destruction of existing and future
contam nant containment controls (e.g., existing landfill cap and constructed wetl and).
Additionally, warning signs will be posted notifying the public of the potential risks at the
site.

This alternative would be inplenented as a full-scale treatability study for the first two years
of operation. As such, the treatnent systemwould be nonitored for specific paraneters at a set
frequency to deternmine its effectiveness. Current ground-water nonitoring may be nodified, if
required, to include the installation of additional nonitoring wells as part of this renmedial
action. The current surface-water sanpling and anal ysis programwoul d be nodified fromquarterly
nmonitoring at five locations to nmonthly nonitoring at one location at the effluent point of the
treatnment system and one in-streamlocation downgradi ent of the treatnent systemw thin Bayou
Creek. CQurrent DCE administrative controls, including requirenments for work permts, would be
conti nued. The DCE woul d conduct reviews of the action no |ess than once every five years, since
contami nants would remain in the unit. Estinmated costs and a sunmary of the detail ed eval uation
of this alternative are presented in Section 2.8 of this ROD.

2.7.1.6 Alternative 6 - Limted Action

This alternative consists of placing riprap along the northern bank of the unnaned tributary at
any visible |l eachate seep locations to mnimze the potential for exposure, and along the
western bank of Bayou Creek to reduce erosion during high flow events. Signs warni ng workers and
trespassers of the potential risks to human health would be installed along the creek and at the
entrance to the landfill site. Institutional controls, including ground-water and surface-water
nmoni toring would continue. Additional ground-water nonitoring wells would be installed, as
needed

In addition to installing signs and placing riprap within the creek channel, a deed notice and
restrictions would be placed in the chain of title to restrict the use of the property.
Instituting a deed notice and restrictions would suppl enent institutional controls in

achi eving a reduction of contam nant exposure pathways for potential receptors by restricting
land use (e.g., farmng and residential) and prohibiting destruction of existing and future
contam nant containment controls (i.e., the existing landfill cap). Estinmated costs and a
summary of the detailed evaluation of this alternative are presented in Section 2.8 of this ROD

2.7.2 Description of Alternatives for Solid Waste Management Units 100, 130 through 134, and 136

Ri sks under the industrial |and use scenario for hunman receptors at SWWJ 100 are associated with
many uncertainties, and renedi ating environnental nedia at this unit would not be practicable
for this reason. Qurrently, institutional controls enacted at the PGDP include security fencing
and patrols to prevent unknowi ng and unauthorized entry to the plant and risk managenent
procedures to prevent worker exposure to contam nated nedia. A risk nmanagenent eval uation
indicated that these institutional controls reduced exposure potential to acceptable |evels for
pl ant workers (see the risk evaluation provided as Appendi x C. Therefore, the renedy for this
unit is the continuation of plant institutional controls.

The risk anal ysis indicated that no unacceptable risks exist for all use scenarios for hunan
receptors at SWWJs 130 through 134 and for the soils of SWWJ 136. Potential risks for the

ecol ogical receptors are limted since all these SWWMJ are located within a fenced industri al
area, and habitat for terrestrial wildlife and plants is limted. Therefore, no further action
will be required for SWMJs 130 through 134 and 136



Since contamnation will remain in place at SWW 100 and in order to evaluate the reliability of
controls in providing protection, five-year reviews will be required at this unit as nandated by
CERCLA ° 121(c) [42 U S.C A ©° 9621 (c)]. No five-year reviews will be conducted for the
remai ning SWMJs as the risk assessnent concl udes no residual risks exist at these sites.

2.8 SUWARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

This section provides the basis for determ ning which alternative: (1) neets the threshold
criteria of overall protection of human health and the environnent, and conpliance with
applicable or relevant and appropriate requirenents (ARARs); (2) provides the best bal ance

bet ween effectiveness and reduction of toxicity, nmobility, or volunme through treatnent,
inplenentability, and cost; (3) satisfies state and community acceptance; and (4) is consistent
with the Kentucky Hazardous Waste Managenent Pernit.

Nine criteria are required by the CERCLA for evaluating the expected perfornmance of renedia
actions. The renedial alternatives have been eval uated based on the nine criteria, which are
identified in the following |ist.

(1) Overal |l protection of hunman health and the environment. This threshold criterion requires
that the renedial alternative adequately protect human health and the environnment, in both
the short and long term Protection nust be denonstrated by the elimnation, reduction, or
control of unacceptable risks

(2) Conpl i ance with ARARs. This threshold criterion requires that the alternatives be assessed
to determne if they attain conpliance with ARARs of both federal and state | aw.

(3) Long-term effecti veness and pernanence. This prinmary bal ancing criterion focuses on the
magni tude of residual risk and the adequacy and reliability of controls used to manage
remai ning waste (untreated waste and treatnent residuals) over the long term(i.e., after
renmedi al objectives are net). Renedial actions that afford the highest degree of long-term
effectiveness and pernmanence are those that leave little or no waste at the site, nake
| ong-term nmai nt enance and nonitoring unnecessary, and minimze the need for institutiona
control s.

(4) Reducti on of contaminant toxicity, nmobility, or volunme through treatnent. This primary
bal ancing criterion is used to evaluate the degree to which the alternative enpl oys
recycling or treatment to reduce the toxicity, nmobility, or volune of the contam nation

(5) Short-termeffectiveness. This prinary balancing criterion is used to
eval uate the effect of inplenmenting the alternative relative to the potential
risks to the general public, potential threat to workers, potentia
environnental inpacts, and the tine required until protection is achieved

(6) I npl ementability. This primary bal ancing criterion is used to eval uate
potential difficulties associated with inplenenting the alternative. This
may i nclude technical feasibility, admnistrative feasibility, and the
avail ability of services and materials

(7) Cost. This primary balancing criterion is used to evaluate the estimated
costs of the alternatives. Expenditures include the capital cost, annua
&M and the conbined net present value of capital and O8M costs.

(8) State acceptance. This nodifying criterion requires consideration and
incorporation of any comments on the ROD fromthe Commonweal th of

Kent ucky.

(9) Community acceptance. This nodifying criterion provides for consideration
of any formal comments fromthe comunity on the PRAP

2.8.1 Overall Protection of Human Heal th and the Environnent



An alternative nust neet this threshold criterion to be eligible for selection. As discussed in
Section 2.6, this final action is necessary to address potential risks posed by SWW 8.
Alternative 1 does not neet this criterion since it does not address the risks at these units.
Alternative 2 would neet this criterion because it reduces the rel ease of COCs and chenical s of
potential ecol ogical concern (COPECs) to surface water via |l eachate seepage. Alternatives 3 and
4 would neet this criterion by preventing the mgration of COCs and COPECs i nto Bayou Creek and
the unnaned tributary. Alternative 5 would neet this criterion by limting direct contact with
the waste and by elimnating the rel ease of COCs and COPECs into Bayou Creek and the unnaned
tributary. Finally, Alternative 6 would neet this criterion by limting direct contact with
contam nat ed sedi ments and acidic | eachate associated with the unit.

2.8.2 Conpliance with Applicable or Relevant and Appropriate Requirenents

An alternative nust neet the CERCLA threshold criterion of conplying with ARARs, or be waived,
to be eligible for selection as a renedial action. The renai nder of this section describes how
wel | each of the alternatives addressed in this ROD neets this criterion. No ARAR will be waived
for any alternative addressed in this ROD. However, consistent with the deferral of the
potential renedial actions for the surface water and ground water at WAGs 1 and 7 to the CSOUs
for surface water and ground water, respectively, the ARARs for the renedi ation of these water
bodies will be addressed in the CSOUs. A detailed description of ARARs; for the sel ected renedy
is presented in Section 2.10 of this ROD

2.8.2.1 Solid Waste Managenent Unit 8

For SWWMU 8, Alternatives 2 (Upgradi ent Subsurface Barrier), 3 (Leachate Control), 5
(Constructed Wetland), and 6 (Limted Action) would neet all chenical-, action-, and

l ocation-specific ARARs. Alternative 4 (Full-Perinmeter Subsurface Barrier) would not neet all
action-specific ARARs, as the alternative would result in an increased flow of contam nants to
the RGA. This would run counter to the intent of 401 K AR 5:037, which is to prevent the
pollution of ground water. Finally, Alternative 1 (no action) was not evaluated for ARARs
conpl i ance because the action does not neet the first threshold criterion of protecting human
heal th and the environnent.

The FS for WAGs 1 and 7 stated that Alternative 2 would not neet chemi cal -specific ARARs. The
statenent was nade because Alternative 2 would not prevent all |eachate fromreachi ng Bayou
Creek and its unnamed tributary. Since the 1992 NOV fromthe KDEP (di scussed further in Section
2.2.2.2 of this ROD) indicated that it considered the | eachate to be violating Kentucky
standards for protecting the environnent, the DCE concluded that the alternative woul d not neet
chem cal -speci fic ARARs. However, as is further discussed in Section 2.10.1.1 of this ROD, the
KDEP does not now consider the | eachate to be harm ng the creeks.

2.8.2.2 Solid Waste Managenent Units 100, 130 through 134, and 136

Pursuant to the CERCLA gui dance docunent, ARARs Qs & A's, EPA Ofice of Solid Waste and

Enmer gency Response, 9234.2-01FS, May 1989, an evaluation of conpliance with ARARs for a No
Further Action decision is not required to be included in a ROD. This is because a no action
deci sion may only be nmade when the site being eval uated has been determ ned to be protective of
human health and the environnent. Since it has been determ ned that SWMJs 130 through 134 and
136 are already protective of hunman health and the environnment, no action will be undertaken at
these SWMJs, and ARARs conpliance evaluations for the SWMJs are not included in this ROD.

Since the continuation of controls is necessary at SWWJ 100 to protect human health and the
envi ronnent adequately under an industrial |and-use setting, the SWWJ nust undergo an ARARs
anal ysis. As is further discussed in Section 2.10.4, the selected renmedy for SWWJ 100 neets all
ARARS.

2.8.3 Long-Term Effecti veness and Per manence

Alternatives 2, 3, 4, 5 and 6 are designed to limt exposure to site-related contam nants in
the soil and fromleachate generated by the landfill. Alternative 1 would produce the greatest



residual risk since no action would be taken

Alternatives 2, 3, 4, 5 and 6 would provide adequate reliability and controls if properly

desi gned and installed. Alternative 5 may require maintenance of the wetland treatnent systemif
significant hydrologic events at the unit were to erode the system Since no action is involved
Alternative 1 woul d produce the least reliability and control

The deed notice and restrictions that would be inplenented as part of Alternatives 2, 3, 4,5,
and 6 would limt how the DOE or any successive owner of the SWW 8 property could use the | and
Additionally, under Alternative 6, the DOE woul d post and naintain warni ng signs around the
landfill to informworkers and any trespassers of the potential risks posed by the site

Long-termnonitoring of surface and ground water is required for all the alternatives. As
mandat ed by the CERCLA, five-year reviews are required for Alternatives 1, 2, 3, 4, 5 and 6
because untreated waste would remain onsite.

2.8.4 Reduction of Contaminant Toxicity, Mbility, or Vol une

Alternative 5 achieves a reduction of toxicity, nobility, and volune of contam nation by
treatnent in a wetland. Alternative 3 would reduce the volune, nobility, and toxicity of

contami nants by capturing and treating the landfill |eachate reaching the creeks. Alternatives 2
and 4 woul d reduce the nobility and volune of the landfill |eachate; however, Aternative 4
increases the nobility and vol ume of contam nants reaching the RGA. Alternatives 2, 4, and 6 do
not include treatnent. Wiile Alternative 6 does not provide a reduction of the toxicity,
mobility, or volune of the contami nants, it reduces the exposure potential by limting site use
and exposure potential .

2.8.5 Short-Term Ef fecti veness

Negative inpacts to community protection are not anticipated for Alternatives 2, 3, 4, 5 or 6
Alternatives 2, 3, 4, 5 and 6 may pose mninmal risks to workers during inplenentation. The
probability of an accident would be rather |ow due prinmarily to the short Iengths of tine
involved in construction activities. In considering exposure routes, consistent with the
basel i ne ri sk assessnent for a future excavation worker, short-termrisks are not expected to
exceed acceptable limts for Alternatives 2, 3, 4, 5, or 6.

Alternatives 2, 3, and 4 woul d not pose unacceptabl e environnental inpacts during inplenentation
since best nanagenent practices woul d be enacted and sensitive resource areas woul d be avoi ded
Wet | ands associated with the unnanmed tributary and Bayou Creek for Alternatives 5 and 6 coul d be
di sturbed during construction; this disturbance would be perm ssible under. Nationwi de Permit
(NWP) 38 (O eanup of Hazardous and Toxi c Wastes).

Since no action is involved, Alternative 1 would not require any time to conplete. For
Alternatives 3, 5, and 6, renedial action objectives would be achi eved subsequent to
construction activities. For Alternatives 2 and 4, a decrease in the volume of |eachate
generated by the landfill would occur subsequent to diverting ground-water flow, a reduction in
the vol une of |eachate generated would require draining of the saturated wastes.

2.8.6 Inplenentability

Alternatives 2, 3, 4, 5 and 6 would require readily avail abl e services and nmaterials and woul d
be technically and adm nistratively feasible to inplenent. No permts would be required for
Alternatives 2, 3, 4, 5 and 6. Alternative 5 would require coordination with the CCE due to
construction activities within wetlands associated with the unnaned tri butary and Bayou Creek;

| ess than one acre of wetlands woul d be inmpacted by inplementation of this alternative. This

di sturbance is permssible under NWP 38. Additionally, for Alternatives 3, 5, and 6 the
substantive requirements of the KPDES program woul d have to be net.

2.8.7 Cost



Estimated capital, 30-year O&%M and total contingency costs for each alternative are presented
in Table 2-2. The total cost and 30-year present worth values for each alternative also are
presented in the table

Table 2-2. Prelimnary Cost Estinates

($ in Thousands)

Renedi al 1 2 3 4 5 6
Al ternative

Capi tal Cost $0 $1, 909 $3,140 $2,521 $2,322  $340
&M Cost $48 $48 $2, 827 $805 $637 $60
Cont i ngency Cost $12 $489 $1, 493 $831 $443 $6
Tot al Cost $60 $2, 446 $7,460  $4,157  $3,402  $406
Present Worth* $22 $2, 405 $5,203  $3,527 $2,951  $350

*Present worth assunmes a 7% di scount rate

<I MG SRC 98112P>
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2.8.8 State Acceptance

The remedi al action described herein will be conducted in conpliance with the PGP Hazardous
Wast e Managenent Permit, KY8-890-008-982, issued by the KDEP, and with federal environnenta
requirenents. The DCE has issued the WAGs 1 and 7 RI, FS, PRAP, and this ROD to the KDEP and the
EPA for review. Pursuant to Section 121(e)(2) [42 U S.C A° 9621(e)(2)] and the draft FFA, the
EPA nust approve the ROD prior to its inplenentation and the KDEP nay provide its concurrence

2.8.9 Comunity Acceptance

As further discussed in Section 2.3 and the Responsiveness Summary of Section 3 of this ROD, the
public has been provided the opportunity to comment on the selected renedial action, and it has
done so. No nenber of the public stated opposition to the selected renedial action; however,
public comments on the effectiveness, cost, and conpliance with the CERCLA were received. A
comrents fromthe public were considered in the selection of the renedital action. A summary of
the public's comments and the DOE's responses to themare contained in the Responsiveness
Summary.

2.9  SELECTED REMEDY

Based upon the evaluation of the alternatives utilizing the nine CERCLA criteria, the remedy for
SWWJ 8 that best neets the threshold, balancing, and nodifying criteria for the scope and
objectives is Alternative 6, limted action. This renedial action provides for overal

protection of human health and the environnent, conplies with ARARs, poses no additional risks
to the community during inplenmentation and is cost effective. Inpacts to workers and sensitive
resources are limted during i nplenentation

The selected remedy for SWAV8 will consist of the followi ng el enents, at a m ni num

(1) Install warning signs. Signs will be posted at the entrance to the landfill site and al ong
the creeks, visible at any access point to the landfill, that dearly state the potenti al
ri sks to human health posed by the | eachate seeps and contam nated sedinents in the creeks.
The signs will be designed to be resistant to the el enents. Figure 2-12 depicts the
approxi mate | ocations of the signs at the landfill site.

(2) Place riprap. Riprap will be placed along the creek banks at the apparent seep |ocations
al ong the unnaned tributary and Bayou Creek to mninize erosion. The riprap will be sized



(3)

(4)

(5)

appropriately to reduce the potential to be displaced during high flow events.

Institute a deed notice and restrictions. A deed notice and restrictions will be placed in
the chain of title to the deed of the property to informpotential buyers and/or users of
the potential risks to human health and the environnent posed by the | eachate seeps and the
controls inplenented at the site to mnimze potential exposure. Additionally, the deed
restrictions legally will bind the buyer to restricted uses of the property.

Continue the existing surface-water nmonitoring program As part of the interimcorrective
neasures taken at SWWJ 8, surface-water nonitoring includes four sanpling points al ong
Bayou Creek and the unnamed tributary adjacent to the landfill (Figure 2-12). Sanples are
coll ected at various periods ranging fromonce per week to once per quarter and are
reported to the EPA and the KDEP on a sem annual basis. The surface-water paraneters
tested for include alum num arsenic, barium cadm um gross al pha and beta, hardness
hexaval ent chromum pH, and iron. (For nore informati on on surface-water sanpling at SWW
8, see the G 746-K Sanitary Landfill sem annual reports available to the public through
the DCE Environnental Information Center, 175 Freedom Boul evard, Kevil, Kentucky 42053.)

Al so, as part of the interimcorrective neasures taken at SWW 8, DOE will continue to
noni tor four sanpling points along Bayou Creek and the unnanmed tributary adjacent to the
landfill. Further interimactions will be inplemented if nonitoring indicates that

addi tional renedial activity is necessary. These neasures will continue until such tine as
the Division of Water inplenents a discharge permt that allows for nonitoring of landfill
di scharges and protection of the environnment afforded by the permt conditions. At that
tine, criteria set forth in the permt for nonitoring will be adhered to, and current
noni toring practices will be discontinued.

Modi fy the ground-water nonitoring program Gound-water nonitoring at the G 746-K
Sanitary Landfill currently includes quarterly sanpling of five shallow ground-water wells
| ocated around the periphery of the unit (MM 300 through 303 and MV 184). The results of
the ground-water sanpling conducted at the unit are reported in the CG746-K Sanitary
Landfill Sem annual Reports, which are issued in accordance with the Interim Corrective
Measures Wirkplan for the G 746-K Sanitary Landfill.

In support of the limted action renmedy, the follow ng nodifications to the ground-water
nonitoring programat the landfill will be inplenented.

. Monitoring Well 303 no longer will be nonitored and a repl acenent well, MV 303A,
will be installed. Monitoring Wll 303 was not screened at the appropriate depth to
sanple the |l ower portion of the Terrace Gravel deposits. The new well will be
located in the vicinity of MVW303 and will be screened to the base of the Terrace
Gravel deposits. Initially, sanples will be collected fromthe new nonitoring well
on a quarterly basis in order to di scern seasonal variations in contam nant
levels. In accordance with the Sanpling and Analysis Plan (SAP) Addendum KY/ER-2,
the new well will be nonitored for the parameters established under the
environnental surveillance (new nmonitoring well) program The paraneters anal yzed
and frequency sanpled will be reevaluated after one year and any necessary
nodi fications will be docunented in the annual update to the SAP Addendum

. Monitoring Well 184 no longer will be nonitored. This well was installed in 1991 in
support of the Phase Il Site Investigation. There are two reasons for ceasing the
nonitoring of MV184: (1) the well is usually dry, and (2) the sanpling is
unnecessary due to the four high-quality wells (MM 300, 301, 302, and 303A) that
will be nonitored at the landfill.

<I MG SRC 98112S>

The ground-water nonitoring results will be reported to the EPA and the KDEP in the PGP
sem annual reports prepared by the DOE managenent and the operating contractor. |f ground-water
noni toring detects contam nation, an assessnment will be conducted to determine if an interim



remedi al action is necessary. The final renedial action for the landfill's inpact to the G ound
Water Integrator Unit will be selected and inplenented as part of WAG 26, which is the G ound
Water Integrator Unit investigation. The RI/FS workplan for WAG 26 is due to the regul atory
agenci es May 15, 2007.

In addition to those actions outlined in the precedi ng paragraphs, the current landfill cap
mai nt enance programw || be continued. The DOE will prepare a detailed design for this renedia
action in accordance with the requirements specified in the Declaration of this ROD. During
desi gn and construction activities, some changes nay be nade to the renedy, as described here
as a result of the design and construction processes. Changes such as these nodifications can
result fromthe engi neering design process.

This action will provide overall protection of human health and the environnent. It also can be
inplenented in conpliance with ARARs. Potential human and ani nal exposure to contam nated
sedinents and the acidic landfill |eachate will be reduced as a result of inplenentation of this
renmedi al action. As shown in Table 2-2, the total estinmated cost for Alternative 6, limted
action, is $406, 000.

2.9.1 Statutory Determnation

The remedi al actions, described herein are protective of human health and the environnent, are
cost effective and conply with federal and state requirenments that are |legally applicable or

rel evant and appropriate to the WAGs 1 and 7 SWWJs. The sel ected renedies for the WAGs 1 and 7
SWMJs do not satisfy the CERCLA °© 121(b) [42 U S.C. A ©° 9621(b)) statutory preference for having
as a principal elenment, treatnment that results in a pernmanent and significant reduction of
toxicity, mobility, or volune, because risk analysis indicates that such renedies are not
necessary. The sel ected renedi es do, however, satisfy the CERCLA °© 121(b) statutory preference
for using permanent solutions and alternative treatnment technol ogies to the extent practicable

Since contamnation will remain at SWMJs 8 and 100 above levels that allow for unlimted use and
unrestricted exposure under the industrial |and-use setting of the affected properties

five-year reviews will be conducted pursuant to CERCLA °© 121(c) [42 U S.C A ©° 9621(c)] and 40
CF.R ©° 300.430(f)(4)(ii). Five-year CERCLA reviews will not be conducted at SWWJs 130 through
134 and 136 because the selected renedial actions allow for unlimted use and unrestricted
exposure. Finally, because the renedial action decision for SWMJ 38 is being deferred, five-year
reviews for the SWWJ are not herein addressed

2.9.2 Protection of Human Heal th and the Environnent

The sel ected action at SWWJ 8 protects PCDP enpl oyees and the public by posting warning signs
and plant security patrols of the landfill area. The limted action renmedy also will reduce
risks to humans and aninals through Iimting | eachate exposure by placing riprap over acidic

| eachat e being rel eased above the water level in the creeks and by restricting future |and use

Continuation of controls at SWWJ 100 protects the public by ensuring that current exposure
assunptions are naintained in the future through institutional controls, including the PCDP
perineter security fence

2.10 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

This section of the ROD discusses the concepts of ARARs and to be considered (TBC)information
as created by the CERCLA, and how the sel ected renedial action is expected to fare against the
ARARs and TBC i nformation

2.10.1 Introduction to Applicable or Rel evant and Appropriate Requirenents and To Be Consi dered
I nf ornati on

Congress specified in CERCLA © 121(42 U S.C. A ° 9621) that renedial actions for the cleanup of
hazar dous substances nust conply with the requirenments, criteria, standards, or limtations
under federal or nore stringent state environnental |laws that are legally applicable or rel evant



and appropriate to the hazardous substances or circunstances at a site. The EPA defines and

expl ains ARARs using two categories. First, the EPA categorizes ARARs as being either
"applicable" or "relevant and appropriate" to a site. The terns and conditions pertinent to this
category are detailed in the foll owi ng paragraphs.

. "Applicable" requirenents are those cl eanup standards, standards of control, and
ot her substantive requirenents, criteria, or limtations promul gated under federa
environnental, state environnmental, or facility siting laws that specifically
address a hazardous substance, pollutant, contam nant, remedial action, |ocation, or
ot her circunstance found at a CERCLA site (40 CF. R ©° 300.5).

. "Rel evant and appropriate" requirenents are those cl eanup standards, standards of
control, and other substantive requirenments, criteria, or limtations pronul gated
under federal environnmental, state environnmental, or facility siting | aws that
address problens or situations sufficiently simlar to those encountered at the
CERCLA site that their use is well suited to the particular site (40 CF.R ©°
300.5) .

. Requi renents under federal or state | aw may be either applicable or rel evant
and appropriate to CERCLA cl eanup actions, but not both. If a requirenent is not
applicable, it nust be both relevant and appropriate in order for it to be an ARAR
In cases where both a federal and a state ARAR are avail able, or where two potential
ARARs address the sane issue, the nore stringent regul ation nust be sel ected.
However, in cases where the inplenmentation of a federal environnental program has
been del egated by the EPA to a state, it would be the anal ogous state regul ations
whi ch woul d be consi dered ARARs.

. Qher information that does not neet the definition of an ARAR nay be necessary to
determ ne what is protective or may be useful in devel oping CERCLA renedies. In
addi tion, ARARs do not exist for every chemcal or circunstance that may be found at
a CERCLA site. Therefore, the EPA believes it may be necessary, when determ ning
cl eanup requirenents or designing a remedy, to consult reliable information that
woul d not otherw se be considered a potential ARAR Criteria or guidance devel oped
by the EPA, other federal agencies, or states may assist in determning, for
exanmpl e, heal th-based |l evels for a particular contam nant or the appropriate nethod
for conducting an action for which there are no ARARs. The CERCLA categorizes this
other information as TBC. The TBC i nfornmati on may be used as gui dance when
devel opi ng CERCLA renedies. Materials considered TBC i nfornmati on generally fal
within three categories: (1) health effects information, (2) technical infornation
on how to performor evaluate investigations or response actions, and (3) policy. A
possi ble fourth category for TBC infornmation is proposed regul ati ons, when they are
noncontroversial and likely to be pronmul gated as drafted

The second EPA categorization for ARARs is based on whether the ARARs are specific to the
chem cal (s) present at the site (i.e., chemcal-specific), the remedial action being eval uated
(i.e., action-specific), or the location of the site (i.e., location-specific). The terns and
conditions pertinent to this second category are detailed in the foll ow ng paragraphs

. "Chem cal -specific" ARARs usually are health- or risk-based nunerical val ues or
nmet hodol ogi es which, when applied to site-specific conditions, result in the
establ i shment of nunerical values. These val ues establish the acceptabl e anount or
concentration of a chemcal that nay remain in, or be discharged to, the anbient
environnent [53 Fed. Reg. 51437 (Decenber 21, 1988)].

. "Action-specific" ARARs usual ly are technol ogy- or activity-based requirenents or
limtations placed on the remedial action being eval uated. Selection of a particular
remedial action at a site will trigger action-specific ARARs which specify
appropriate technol ogi es and perfornance standards [53 Fed. Reg. 51437 (Decenber 21
1988)].



. "Location-specific" ARARs generally are restrictions placed on the concentration of
hazar dous substances or the conduct of activities solely because they occur in
special |ocations. Sone exanpl es of special |ocations include floodplains, wetlands,
hi storic places, and sensitive ecosystens or habitats [53 Fed. Reg. 51437 (Decenber

21, 1988)].
Exanpl es of chemical-, action-, and | ocation-specific ARARs:
. Chemi cal -speci fic ARARs - Maxi mum cont am nant |evels, KPDES effluent limts, etc.;
. Action-specific ARARs - Perfornance and desi gn standards; and
. Locati on-specific ARARs - Preservation of historic sites, regulations pertaining to

activities within or near wetlands or floodplains, etc.

As discussed in the preanble to the NCP, potentially responsible parties (PRPs) conducting
remedi al actions, or portions of renedial actions, entirely onsite, as defined in 40 CF. R °
300.5, nust conply with the substantive portions of ARARs but not the procedural or

adm nistrative requirements [53 Fed. Reg. 51443 (Decenber 21, 1988)]. Substantive requirenents
pertain directly to the actions or conditions at a site, while admnistrative requirenents
(e.g., permt applications) are paperwork requirenents that could delay renedial action

i npl enent ati on.

The CERCLA ° 121(d)(4) [42 U.S.C A ©° 9621(d)(4)] provides several ARAR waiver options that may
be i nvoked, provided that human health and the environnent are protected. Finally, under CERCLA
° 121(e) [42 U S.C A ©° 9621(e)], PRPs (such as the DOE) are not required to obtain federal,
state, or local permts in order to conduct on-site response actions.

In addition to ARARs and TBC i nformation, the EPA has addressed other standards pertinent to
CERCLA cleanups. In the NCP, at 40 C F.R ©° 300.150, the EPA has addressed the rel ationship of
ARARs to worker protection standards. The EPA states that CERCLA response actions nust conply
with the worker protection standards and requirenents of the Cccupational Safety and Health Act
of 1970 (29 U.S.C. °° 651 through 678) and anal ogous state | aws; however, the standards and
requirenents are not ARARs [55 Fed. Reg. 8680 (March 8,1990)].

Li kewi se, the DCE, in Oder 5480.4, Environnmental Safety and Heal th Standards, establishes
general requirenents for envirorunental protection, safety, and health standards for the DCE and
DCE contractor operations. The Order addresses DCE activities during the design, construction,
operation, nodification (if any), and decomm ssioni ng phases of the renedial action.

Finally, in 10 CF.R ° 835, the DCE sets forth occupati onal standards for radiation protection
at its facilities. Pursuant to this regulation, exposure of general enployees from DOE
activities, other than planned speci al exposure or energency exposure situations, are to be
controlled so that the follow ng annual radiation dose limts are not exceeded: a total
effective dose equivalent of 5 rem the sumof the deep dose equival ent for external exposures
and the conmmtted dose to any organ or tissue, other than the lens of the eye, of 50 rem an eye
| ense dose equivalent of 15 rem and a shal |l ow dose equival ent of 50 remto the skin or any
extremty.

2.10.2 Rel ati onship Between the Scope of the Sel ected Remedial Action, Regulatory Authorities,
and Applicable or Rel evant and Appropriate Requirenents

The remedial actions identified in this ROD are intended to protect hunan heal th by m nim zing
exposure to acidic |eachate seeping fromthe landfill banks into adjacent surface-water bodies.
These actions are not intended to address renedi ati on of any existing or future surface- or
ground-water contam nation at this site. The DOE will evaluate the necessity for surface- and/or
ground-water renedial actions for the SWMJ in WAGs 1 and 7 separately fromthis action during
site-wi de, conprehensive eval uations of surface- and ground-water contamnation at this site.

As part of the conprehensive eval uations, the DOE, the EPA, and the KDEP wi || determ ne whether



i npl enenting surface- and ground-water renedial actions at SWW 8 is necessary to protect hunman
heal th and the environnent. Through the conprehensive evaluations for surface water (WAGs 18 and
25) and ground water (WAG 26), known also as the CSQOUs, the renedial action alternatives for the
surface water and ground water at the PGDP, including at WAGs 1 and 7, will be selected. Through
the CSQU process, all data on the surface and ground water at WAGs 1 and 7, and at the other
PGP SWMJs will be evaluated. Finally, all risks to human health and the environnment fromthe
surface and ground water at the PGP, and all legally ARARs also will be eval uated.

Wil e CERCLA © 121(d)(2)(A) [42 U.S.C. A ©° 9621(d)(2)(A)] requires that the RCRA (42 U S.C. A ©°°
6901 to 6992k) and other environnental |aws be evaluated as ARARs, this, in no way, limts or
negates the Commonweal th of Kentucky's authority pursuant to K R'S. Chapter 224, subchapter 46
and the PGP Kentucky Hazardous Waste Managenent Permit, KY8-890-008-928. This subchapter
provides the KDEP with statutory authority to regul ate hazardous waste in Kentucky.

The chemical -, action-, and | ocation-specific ARARs and TBC i nfornmati on for the sel ected
renmedi al actions are described in the follow ng paragraphs.

2.10. 3 Chemical -Specific Applicable or Rel evant and Appropriate Requirenents

The foll owi ng di scussion describes the chem cal -specific ARARs and TBC information for the
sel ected renedial action. Al chem cal-specific ARARs will be net through inplenentation of the
sel ected renedi al action.

2.10.3.1 Leachate discharges

Since discharges of |leachate fromthe G 746-K Sanitary Landfill into waters of the Commonweal th
have been docunented, the substantive requirenents applicable to point source di scharges under
the dean Water Act (CWY) (33 U S.C A °° 1251 to 1387) are legally applicable to the site under
the CERCLA. The EPA has authorized the KDEP to operate its KPDES programin lieu of the CWA. The
KPDES program nust be adm nistered consistently with CMW requirenments. Typically, at non- CERCLA
sites, the KDEP issues a KPDES permt to regulate point source discharges. Such KPDES pernits
contain effluent discharge limts to ensure conpliance with the water quality criteria found in
401 K A R Chapter 5.

However, because the PGP is a CERCLA site, the permt exenption of CERCLA ° 121(e)(1) [42

US CA ©° 9621(e)(1)] applies. This provision of the CERCLA exenpts portions of renedial
actions conducted onsite fromhaving to conply with adm nistrative requirenents, such as the
acquisition of a KPDES permt. The provision is witten into the CERCLA not to | essen the burden
of any substantive environnental requirenments, but to reduce paperwork requirenments that
Congress believed potentially could delay the inplenmentation of renedi al neasures. Thus, even

t hough the acquisition of a KPDES permt is not being incorporated as part of the renedial
action, the renedial action still will conmply with the substantive requirenents of the KPDES
program

The substantive requirenents of the KPDES programare contained in various sections of 401

K. AR °° 5:031, 5:065, and 5:070. Additionally, 401 KA RD5:029 ° 2 is the KDEP' s
nondegradati on policy for surface waters. The policy states that current uses of surface water
nmust be protected. The substantive requirenments of the KPDES program and the KDEP' s
nondegradati on policy are applicable requirenents under the CERCLA. These requirenents are

di scussed in the followi ng text.

The KDEP regulation 401 K AR 5:031 ° 2 contains the mnimumwater quality criteria for all
surface waters in the Commonweal th. The KDEP regul ation 401 K AR 5:031 ° 4(1) contains the
water quality criteria for surface waters, including Bayou O eek, which are suitable for

war mwat er aquati c species. Pursuant to 401 K AR 5:065 ° (2)(4), point source discharges from
the G 746-K Sanitary Landfill cannot result in violations of the applicable water quality
criteria within the stream After consultation with the EPA and the KDEP, the DCE has determ ned
that discharges fromthe landfill currently are not violating substantive KPDES standards (see
Appendi x B). Thus, the DCE has concluded that the selected renedial action will neet all water
quality ARARs for surface waters.



The requirenent that CERCLA actions conply with environnmental nonitoring requirenents is
contained in the preanble to the NCP at 55 Fed. Reg. 8757 (March 8, 1990). As part of the

remedi al action, and pursuant to 401 K AR 5:065 ° 1(12)(d) and 5:070 °© 3, instreamnonitoring
of Bayou Creek will be conducted to docunent conpliance with KPDES requirenents. The nonitoring
of Bayou Creek is further discussed in Section 2.9 of this ROD. The nonitoring will continue, as
described, in Section 2.9 unless and until the DOE and the KDEP agree to a nodification, or a
court of conpetent jurisdiction so orders.

2.10.3.2 Radiation protection of the public and the environment

The DOE Order 5400.5 applies to radiati on exposure to the general public fromall DOE
activities, including routine activities, renedial actions, and naturally occurring

radi onucl i des rel eased by DOE processes and operations and is TBC i nformati on. The DOE O der
5400.5 limts radiati on exposure to nenbers of the public to a total effective dose equival ent
of less than 100 nreniyr, or 5 mremlyr to any organ. The Order al so specifies derived
concentration guidelines for inhaled radionuclides and nandates that DCE personnel and
contractors strive to ensure that radiati on doses to nenbers of the public are as | ow as
reasonabl y achi evabl e (ALARA) bel ow the appropriate linits.

2.10. 3.3 Radi onucl i de em ssion standard

On-site activities involved with the construction and/or inplenentation of the renedial action
coul d produce airborne pollutants. It is not expected that any radi onuclide em ssions woul d
result fromthese activities; however, if radionuclide em ssions were to occur, em ssion
standards for DCE facilities would apply. Federal regulation 40 CF. R ° 61.92 promnul gated
pursuant to the dean Air Act of 1970, as anended by the Cean Air Act of 1990, [42 U S. C A ©°°
7401 to 7671(q)] sets a total em ssion standard for radionuclides, other than radon, from DOE
facilities. The regulation requires the DOE to ensure that em ssions fromits facilities do not
exceed those anounts that woul d cause any nenber of the public to receive, in any given year, an
effective dose equivalent of 10 mmeniyr. The regulation is an applicable requirenent for the
renmedi ati on of SWWJ 8.

The chemi cal -specific ARARs and TBC i nformation for the sel ected renedial action are contained
in Table 2-3.

2.10.4 Location-Specific Applicable or Rel evant and Appropriate Requirenents
The foll owi ng di scussion describes the |ocation-specific ARARs and TBC information for the

sel ected renedial action. Al |ocation-specific ARARs will be net through inplenentation of the
sel ected renedi al action.



Tabl e 2-3. Chemical - Specific Applicable or Rel evant and Appropriate Requirements and To Be Considered | nfornation
for Solid Waste Managenent Unit 8 of Waste Area Goup 7

Medi um

Leachat e
di schar ges

Radi onucl i des
- all exposure
pat hways

Requi renent s

Current uses of surface water nust be
prot ect ed.

D scharges nust not exceed discharge limts
set pursuant to the KPDES program

Di scharges nust be nonitored to docunent
conpliance with the KPDES program

Ceneral public nust not receive an effective
dose equival ent greater than 100 nrenlyr,

or 5 nmemyr to any organ fromall exposure
nodes.

Al'l rel eases of radioactive material nust be
ALARA.

Em ssions fromDCE facilities shall not
cause nenbers of the public to receive, in
any year, an effective dose equival ent
greater than 10 nreniyr.

Prerequisites

Di scharges or releases into waters of
the Commonweal th - Applicable.

D scharges or releases into waters of
the Commonweal th - Applicable.

Di scharges or releases into waters of
the Commonweal th - Applicable.

Exposure of the general public from
any source of radiation exposure at a
DCE facility - TBC on a facility-

wi de basis.

Rel ease of radi oactive material from
DCE activities - TBC

Em ssi ons of radionuclides other than
radon fromDCE facilities

- Applicable on a facility-w de

basi s.

Kent ucky
Federal Ctation Gtation
401 K AR
5:029 ° 1
5:031 °° 2
and 4(1)
5:065 ° 2(4)
5:065 ° 1(12)(d)
5:070 ° 3

DCE Order 5400.5

DCE Order 5400.5

40 CF. R ° 61.92



Wet | ands and a 100-year floodplain have been identified in the vicinity of SWW 8.

Construction activities nust avoid or mnimze adverse inpacts on wetlands and act to preserve
and enhance their natural and beneficial values [Executive Order 11990; 40 CF. R ©° 6.302(a); 40
CF.R ° 6, Appendix A, and 10 CF.R © 1022]. In addition, construction activities nust
mnimze potential harmto the 100-year floodplain (Executive Order 11988 and 10 C.F.R Part
1022).

The DOE will avoid, to the extent possible, the long- and short-term adverse inpacts associ at ed
with the occupancy and nodification of floodplains and wetlands [10 C F. R 1022.3(a)]. The DCE
wi Il undertake a careful evaluation of the potential effects of any DOE action conducted in a
floodplain [10 C F.R 1022.3(c)]. Construction in wetlands shoul d be avoi ded unl ess there are no
practicable alternatives [40 CF. R ©° 6.302(a)]. Degradation or destruction of wetlands nust be
avoi ded to the extent possible [40 CF. R ©° 230.10 and 33 U.S.C. ° 1344(b)(1)]. Considerations
about the protection of wetlands nust be incorporated into planning, regulating, and decision
making [10 CF. R © 1022.3(b)]. Any action involving the discharge of dredged or fill materia
into wetlands nust be avoided to the extent possible (13 U S.C. ° 1344, 40 CF. R ©° 230, and 33
C F.R °° 320 to 330).

Di scharges of dredged or fill material for which there are practicable alternatives with fewer
adverse inpacts or those which would cause or contribute to significant degradation are
prohibited [40 CF. R © 230.10(a)]. Di scharges are al so prohibited unless there are no
practicable alternatives, and practicable, appropriate mtigation nethods are avail able [40
CF.R ©° 230.10(d)]. Further, 40 C.F.R ° 230.10(b) prohibits discharges that cause or
contribute to violations of state water quality standards, violate toxic effluent standards or
di scharge prohibitions (33 U.S.C. ° 1317), or jeopardize threatened and endangered (T&E) species
or their critical habitat under the Endangered Species Act (16 U S.C. ©° 1531, et seq.). If it
becones apparent that inpacts to wetlands are unavoi dable, due to the construction plan or other
nodi fications, the specific requirenents of 61 Fed. Reg. 65920 NWPs or 33 CF. R ©° 325
(Processing of General Pernmits), and statutes governing di scharges of dredged or fill materia
into waters of the United States woul d becone applicable. The NWP applicable to the selected
remedy is NWP 38

Nati onwide Permt 38 is applicable to this project. Nationw de pernmts are pernmts authorized by
the COE on a nationw de basis for activities deened to have little to no adverse effects on
waters of the United States. Specific requirements applicable to all NWPs nust be foll owed.
These requirenents are defined in 61 Fed. Reg. 65920 (Decenber, 13 1996). However, notification
is not required for CERCLA actions and, consequently, not required for this action [61 Fed. Reg
65905- 65906 (Decenber 13, 1996)].

As required by 401 K AR 4:060, activities or structures exenpted by 401 K A R 4:020, which
include activities authorized by the COE NWP, nay be placed within the regulatory floodway |imt
of a streamonly if they are not of such nature as to result in increases in flood el evations
Riprap and MV 303-A will be placed within the 100-year floodplain. The ARARs for fl oodpl ains
will be net as |long as construction equi pment renains on the bank and the original contours are
reconstructed as nmuch as practicable, thereby elimnating any possible flood el evati on changes
If construction plans are nodified, those ARARs, listed in Table 2-4 for wetlands may becone
appl i cabl e. Consequently, if construction plans change, or different renedial actions are chosen
in the future, the action would require reevaluation for |ocation-specific ARARs.



Tabl e 2-4. Location-Specific Applicable or Rel evant and Appropriate Requirements and To Be Considered | nfornation
for Solid Waste Managenent Unit 8 of Waste Area Group 7

Acti ons

Protection of wetl ands

Di scharge of dredged or
fill material into
navi gabl e wat er

Requi renent s

Avoi d or nminimze adverse inpacts
on wetlands to preserve and enhance

their natural and beneficial values.

Avoi d degradation or destruction of
wetl ands to the extent possible

I ncor porate consi derations about
protection of wetlands into

pl anni ng, regul ating, and deci sion
maki ng

Di scharges for which there are
practicable alternatives with fewer
adverse inpacts or those which
woul d cause or contribute to
significant degradation are
prohi bi t ed.

Significant degradation is

prohi bited unl ess appropriate steps
are taken to mnimze inpacts on
the aquatic ecosystem

Prerequisites

Any federal action that wll
have an inpact on wetl ands

- Applicable if avoidance is
not net

Any action involving di scharge
of dredged or fill material into
wetl ands - Applicable if

avoi dance is not met.

Any federal action that wll
have an inpact on wetl ands

- Applicable if avoidance is
not net.

Any action involving discharge
of dredged or fill material into
wetl ands - Applicable if

avoi dance is not met.

Any action involving discharge
of dredged or fill material into
wetl ands - Applicable if

avoi dance is not rmet.

Federal Gtation

10 CF. R ©° 1022
Executive Order
11990

40 C.F.R ° 230.10;
13 US.C ©
1022. 3(b)

10 CF.R ©
1022. 3(b) ;

33 CF.R ° 330

61 Fed. Reg. 65920

40 CF.R ©°
230. 10( a)

40 C.F.R
230.10(c)and(d)

Kent ucky
Ctation
401 K AR



Tabl e 2-4. Location-Specific Applicable or Rel evant and Appropriate Requirements and To Be Considered | nfornation
for Solid Waste Managenent Unit 8 of WAste Area Group 7 (Continued)

Acti ons

Di scharge of dredged or
fill material into

navi gabl e wat er

(conti nued)

Protecti on of fl oodpl ains

Requi renent s

Di scharges whi ch cause or

contribute to violations of state
water quality standards, violate
toxic effluent standards or discharge
prohi bitions, or jeopardize species
under the Endangered Species Act.

Avoi d construction in any 100-year
fl oodpl ai n.

Avoi d activities or structures
within the regul atory fl oodway
limts of a streamif they result in
an increase in flood el evations.

Prerequisites

Any action involving discharge
of dredged or fill material into
wetlands - Applicable if

avoi dance i s not net.

Any federal action within a
100-year floodplain
- Applicable.

Any action within the
regul atory floodway limts

- Applicable.

Federal Gtation

40 CF.R ©°
230. 10( b)

10 CF. R ©° 1022
Executive Order
11988

Kent ucky
Ctation
401 K AR

4:060 ° 4(2)



2.10.5 Action-Specific Applicable or Relevant and Appropriate Requirenents

The fol |l owi ng di scussion describes the action-specific ARARs and TBC i nformati on for the
sel ected renedial action. Al action-specific ARARs will be net through inplenentation of the
sel ected renedi al action

2.10.5.1 Solid waste nanagenent unit corrective action

The regul ations that apply to the cleanup of SWMJ are ARARs for the selected renedial action
Pursuant to the RCRA [42 U . S.C A °° 6901 through 6992(k) and K R S. Chapter 224, subchapter 46]
the regulations that apply are 40 CF. R ©° 264.101 and 401 K AR 34:060 °© 12. These | aws and
regul ations do not contain specific cleanup standards. Rather, the regulations require that the
corrective action nmeasures taken nust result in the protection of hunman health and the
environnent. These regul ations are applicable requirenents under the CERCLA

2.10.5.2 Environnental perfornmance standards

The environnental perfornance standards of 401 K AR 47:030 set mninmumnuneric and narrative
criteria for all solid waste sites and facilities located in Kentucky. The standards establish
mnimumcriteria for the protection of the environment. Included are standards for floodplains
(° 2), wetlands (° 13), endangered species (° 3), air (° 10), surface water (° 4), ground water
(°° 5 and 6), and food chain crops (° 7). The standards also contain provisions to ensure safety
(° 11), prevent the site or facility frombecom ng a public nuisance (° 12), and restrict
practices related to the disposal of PCBs (° 8) and disease carrying vectors (° 9). Finally,
Section 14 of the regulation requires that no solid waste site or facility violates any
provision of K RS. Chapter 224. Except for the provisions related to the contam nation of
surface water and ground water (°° 4 through 6), the standards, which first took effect in 1990
are relevant and appropriate to the G 746-K Sanitary Landfill, which closed in 1982. The
surface-wat er and ground-water contam nation provisions are not rel evant and appropri ate because
any cl eanup of the surface water and ground water at or adjacent to SWWJ 8 woul d be beyond the
scope of the selected renmedial action

2.10.5.3 G ound-water protection

As required by 401 K A R 5:037, any person conducting certain waste-handling activities nust
inpl enent practices to prevent the pollution of ground water. The regulation is an applicable
requi renent under the CERCLA; thus, the substantive provisions of the regulation are ARARs even
t hough ground-water renediation is beyond the scope of the renedial action

Section 3(7) of the regulation states that ground-water protection practices nmay be incorporated
by other federal, state, and local regulatory prograns that contain the follow ng three
standards: (1) managenent and design standards; (2) mandatory nonitoring for ground-water

pol lution or nmethods of detecting discharges, spills, or releases to ground water; and (3)
specific corrective action criteria. Through the CERCLA, the RCRA, Kentucky's hazardous waste
managenent program and the PGP G oundwater Protection ProgramPlan (GPPP) (MVES, KY/ER-2 Rev.
1, January 1992), the three standards will be net by the selected renedial action. First, the
desi gn paraneters for the renmedial action technol ogy have been revi ewed by the EPA and the KDEP
Second, the CERCLA, the RCRA, and the KDEP' s hazardous waste prograns require ground-water
nonitoring to evaluate the effectiveness of the renedial action and the GPPP defines how the
KDOWw | | i mpl ement such monitoring. Finally, the specific corrective action criteria for ground
water will be addressed by the ground water CSQU for the PGDP and i ncorporated into a ROD and/ or
the PGDP RCRA Pernits

2.10.5.4 G ound-water nonitoring plan

Section 4 of 401 K AR 48:300 requires a ground-water nonitoring plan which contains: (a) the
nunber, |ocation, and depth of proposed nonitoring points; (b) preoperational data show ng

exi sting ground-water quality; and (c) a ground-water SAP. The provisions of Section 4, which
first took effect in 1990, are relevant and appropriate for the selected renedial action at the
C 746-K Sanitary Landfill, which closed in 1982. Mreover, the provisions of Section 4 have and



will continue to be conplied with through the RFI Workplan, interimcorrective neasures at the
SWWJ, and the sem annual reporting on the unit that the DOE provides to the KDEP and the EPA
Docunent ation on these activities may be obtained through the Administrative Record for the

Cl eanup of the PGP, 175 Freedom Boul evard, Kevil, Kentucky 42053, (502) 462-2550.

2.10.5.5 Design requirenents for ground-water nonitoring systens

Section 5 of 401 K AR 48:300 contains design requirenents for ground-water nonitoring systens.
Section 5 requires a reference or background well and at least three nonitoring wells at a point
hydraul i cal | y downgradi ent fromwhere the waste was di sposed. Like Section 4, Section 5 of the
regul ation also is relevant and appropriate, and docunentati on on the ground-water nonitoring
programat the G 746-K Sanitary Landfill can be obtained through the AR

2.10.5.6 Mnitoring well construction

G ound-water nonitoring well construction requirenents of 401 K AR 48:300 °© 6 are rel evant and
appropriate requirements under the CERCLA because a ground-water nonitoring well will be
installed as part of the remedial action. The well, tentatively planned as MV 303A, wll be used
to determ ne whether any contam nants from SWWJ 8 are entering the Terrace Gravel. Mnitoring
Wel | 303A will becone part of the existing ground-water nonitoring program di scussed nore fully
in Section 2.9 of this ROD

The following is a discussion of each legally applicable requirement of 401 K AR 48:300 ° 6

. Precautions nust be taken during the drilling and construction of the nonitoring
well to avoid introducing contamnants into the borehole. Only potable water will be
used in drilling the well and drilling nmuds will not be used [401 K AR 48:300 °

6(1)].

. Al equipnent to be placed into the boring will be decontam nated prior to use at
the site [401 K AR 48:300 ° 6(2)].

. Monitoring wells nust be cased to maintain the integrity of the nmonitoring well
borehol e; have a m ni nrum di anmeter of four inches, unless otherw se approved by the
KDEP; have screens and appropriate gravel or sand packing; protrude at |east one
foot above the ground; be four inches snaller than the outside dianeter of the dril
hol e; produce an annul ar space above the sanpling depth that is sealed to prevent
contam nation of sanples and the ground water; and if the casing is plastic, be
t hreaded and gasket seated, unless otherw se approved by the KDEP [401 K A R 48: 300
° 6(3)].

. The nonitoring well casing nust be enclosed in a protective cover that: (1)
includes a protective barrier; (2) is installed into firmrock; (3) is grouted and
placed with a cenent collar belowthe frost line; (4) is nunbered and painted in a
highly visible color; (5) protrudes at |east one inch higher above grade than the
nmonitoring well casing; (6) has a | ocked cap; and (7) is nmade of steel or any other
material of equivalent strength [401 K AR 48:300 ° 6(4)].

. The nonitoring well nust have a concrete pad extending two feet around the well and
be sl oped away fromthe well [401 K A R 48:300 ° 6(5)].

2.10.5.7 On-site activities

On-site excavation activities nmay produce airborne pollutants. Particulate emssion levels from
earth-noving and site-grading activities are not expected to exceed Kentucky D vision of Ar
Quality regulations for fugitive dust em ssions, found in 401 K AR 63:010. The foll ow ng
provisions of this regulation are applicabl e under the, CERCLA

A requirenent of 401 K AR 63:010 °3 is that reasonabl e precauti ons be taken to prevent
particulate matter from becom ng airborne. Such precautions include the use of water or



chemcals, if possible, and/or placenent of asphalt or concrete on roads and naterial stockpiles
to control dust [401 KA R 63:010 © 3(1)(b)]. Visible fugitive dust nust not be discharged
beyond the property line where the dust originated [401 K AR 63:010 © 3(2)]. Additionally, al
open- bodi ed trucks that operate outside the property boundary and that nmay emt materials that
coul d be airborne nmust be covered (401 K AR 63:010 ° 4(1)].

2.10.5.8 Deed notice

As part of the renmedial action for SWWMJ 8, the DOE will file a notice and deed restrictions with
McCracken County, Kentucky, authorities to restrict the uses of the property and to |et
prospective purchasers and others know that the property was used for waste disposal activities.
In so doing, the DOE will be conplying with 401 K AR 48:170 © 3(5) which requires the filing
only of the deed notice. The regulation, which first took effect in 1990, is relevant and
appropriate for the action being taken at the landfill, which closed in 1982.

2.10.5.9 Hazardous waste determ nation

Soi | s excavated during the construction of the selected renedy are expected to be laid across

the base of the landfill and seeded or used as on-site backfill material so as not to invoke any
I and di sposal or storage concerns [55 Fed. Reg. 8759 (March 8, 1990)]. However, in the unlikely
event that any excavated soil is to be transported beyond SWWJ 8 boundaries, a determ nation of

whet her the soil is hazardous will be nade pursuant to 40 CF. R ©° 262.11 and 401 K AR 32:010
© 2. If the soil to be transported is determ ned to be hazardous, RCRA Subtitle C and anal ogous
state requirenents for the nanagenent of hazardous waste would be conplied with as applicable
requi renents under the CERCLA

2.10.5. 10 Radi oactive waste determ nation

Pursuant to DOE Order 5820.2A, in the unlikely event any soil is transported beyond SWW 8
boundaries, the soil would be tested to determine if it is radioactive. The DCE O der 5820.2A
establ i shes internal policies, guidelines, and requirenents under which the DCE nanages its

radi oactive and m xed (hazardous and radi oactive) waste. Subsequent nmnagenent of radioactive
soi|l woul d be conducted in accordance with the DCE order and the Land Disposal Restriction (LDR)
Federal Facility Conpliance Agreenent (FFCA) entered into between the DCE and the EPA Region |V
June 30, 1992. Subsequent managenent of mi xed waste woul d be conducted in accordance with the
DCE Order, the LDR-FFCA, Subtitle C of RCRA, and K R S. Chapter 224, subchapter 46. The O der
ensures that radioactive and m xed wastes are nmanaged in a manner whi ch assures the health and
safety of the public, the DOE and its contractor enployees, and the environnent. The O der
requires that external exposures to radioactive material released into surface water, ground
water, soil, plants, and aninmals do not result in an effective dose equival ent which exceeds 25
nmenlyr to any menber of the public. As an internal order, it is TBC infornation under the
CERCLA.

2.10.5.11 Construction along streans

Construction materials used in or along either Bayou Creek or the unnaned tributary will be
stable and inert, free frompollutants and floatable objects, and neet all appropriate

engi neering standards, pursuant to 401 K AR 4:060 °© 7. The regulation is an applicable
requi renent under the CERCLA. The action-specific ARARs and TBC information for the selected
renmedi al action are contained in Table 2-5

2.10.6 Applicable or Relevant and Appropriate Requirenents and To Be Consi dered Infornation for
Sol i d Waste Managenent Units 100, 130 through 134, and 136

Under the CERCLA gui dance docunent, ARARs Qs & A's, EPA O fice of Solid Waste and Energency
Response, 9234.2-01FS, May 1989, an ARARs conpliance evaluation is not required for a no action
deci sion because the site already is protective of human health and the environnment. Thus, an
ARARs anal ysis for SWMJs 130 through 134 and 136 is not provided because the SWWJs al ready are
protective of human health and the environnent.



Tables 2-6 and 2-7, respectively, contain the chem cal- and action-specific ARARs and TBC
information for SWW 100, which has as its selected renedial action, the continuation of
controls. There are no | ocation-specific ARARs for SWWJ 100. The continuation of controls at
SWWJ 100 woul d neet all chem cal - and acti on-specific ARARs.

2.11 COST EFFECTI VENESS

The preferred alternative will provide overall effectiveness in reducing the potential for
exposure by limting future land use at the site and limting exposure to landfill |eachate by
covering visible seeps with riprap. This preferred renedial action represents the | east
expensi ve renedial alternative eval uated that achieves all renedial action objectives

Sel ection of this renmedy provides the greatest cost efficiency for the DCE



Tabl e 2-5. Action-Specific Applicable or Rel evant and Appropriate Requirenents and To Be Considered |nfornation
At Solid Waste Managenent Unit 8 of Waste Area G oup 7

Kent ucky
Acti ons Requi rement s Prerequisites Federal Gtation Ctation

401 K AR
SWWJ corrective Protect human health and the Rel ease of hazardous waste or 40 CF.R ° 34:060 ° 12
action envi ronnent . constituents froma SWWU 264. 101

- Applicable

Envi r onnent al Meet nini mumrequirements for the Any solid waste site or facility 47:030 °° 2,3, and 7
per f or mance protection of the environnent. - Applicable. t hrough 14
st andar ds
G ound- wat er | npl ement practices to ensure protection Waste-handling activities 5:037 ° 3(7)
protection of ground water. whi ch have the potential to

al ter ground-water
characteristics

- Applicabl e. However
substantive requirements are
incorporated into the
CERCLA, RCRA, and

Kent ucky hazardous waste
nmanagenent prograns, and the
PCDP GPPP.



Tabl e 2-5. Action-Specific Applicable or Rel evant and Appropriate Requirements and To Be Considered Information
at Solid Waste Managerment Unit 8 of Waste Area Group 7 (Continued)

Acti ons

G ound- wat er
noni toring plan

Desi gn

requi renents for
gr ound- wat er

noni toring system

QG ound- wat er
nmoni toring wel |
construction

Requi renment s

A ground-water nonitoring plan nust
i ncl ude

*

*

The nunber, |ocation, and depth
of proposed nonitoring points;

Preoperational data show ng
exi sting ground-water quality;
and

A ground-wat er sanpling and
anal ysi s pl an.

The ground-water quality nonitoring
system must consi st of

*

*

At | east one reference or
background nmonitoring well; and

At |east three downgradi ent
noni toring wells.

Monitoring well must be constructed with

*

Precautions to avoid introduci ng
contam nants into the borehol e

Pot abl e water; and

Decont ami nat ed equi prent .

Omnership or operation of a
solid waste site or facility

(Note: Conpliance with this

Prerequisites

Rel evant and Appropri ate.

ARAR has al ready been
achi eved t hrough pri or
submittals.)

Onner ship or operation of a
solid waste site or facility

Onner ship or operation of a
solid waste site or facility

Rel evant and Appropri ate.

Rel evant and Appropri ate.

Feder al

Citation

Kent ucky

Ctation
401 K AR
48: 300 ° 4
48:300 ° 4(1)
48: 300 ° 4(2)
48: 300 ° 4(3)
48:300 ° 5
48: 300 ° 5(1)
48: 300 ° 5(2)
48:300 ° 6
48: 300 ° 6(1)
48: 300 ° 6(1)
48:300 ° 6(2)



Tabl e 2-5. Action-Specific Applicable or Rel evant and Appropriate Requirements and To Be Considered Information
at Solid Waste Managerment Unit 8 of Waste Area Group 7 (Continued)

Acti ons

G ound- wat er
noni toring wel |
construction
(conti nued)

Requi renment s

Moni toring well casing nust

*

Maintain the integrity of the
noni toring well borehol e

Have a m ni num di anreter of 4
i nches;

Have screens and appropriate
gravel or sand packing;

Protrude at | east one foot above
t he ground;

Be 4 inches smaller than the
outside dianeter of the drill hole;

Produce an annul ar space above
the sanpling depth to prevent
contam nati on of sanples and the
ground water; and

Be threaded and gasket sealed (if
pl astic).

Prerequisites

Feder al

Citation

Kent ucky
Ctation
401 K AR
48: 300 ° 6(3)
48: 300 ° 6(3)(a)
48: 300 ° 6(3)(b)
48: 300 ° 6(3)(c)
48: 300 ° 6(3)(d)
48:300 ° 6(3)(e)
48: 300 ° 6(3)(f)
48: 300 ° 6(3)(9)



Tabl e 2-5. Action-Specific Applicable or Rel evant and Appropriate Requirements and To Be Considered Information
at Solid Waste Managerment Unit 8 of Waste Area Group 7 (Continued)

Acti ons

G ound- wat er
noni toring wel |
construction
(conti nued)

Moni toring well

Requi renment s

a protective cover that

*

I ncludes a protective barrier;
Is installed into firmrock;

I's grouted and placed with a
cenent collar belowthe frost |ine;

I's nunbered and painted in a
hi ghl'y visible color;

Protrudes at |east one inch higher
above the nonitoring well casing;

Has a | ocked cap; and

Is made of steel or a material of
equi val ent strength.

The nonitoring well nust have a concrete
pad extending two feet around the well
and be sloped away fromthe well.

casing nmust be enclosed in

Prerequisites

Feder al

Citation

Kent ucky
Ctation
401 K AR

48:300 ° 6(4)

48:300 ° 6(4)(a)
48:300 °© 6(4)(b)

48:300 ° 6(4)(c))

48:300 ° 6(4)(d)

48:300 °© 6(4)(e)

48:300 © 6(4)(f)

48:300 ° 6(4)(g)

48:300 ° 6(5)



Tabl e 2-5. Action-Specific Applicable or Rel evant and Appropriate Requirements and To Be Considered Information
at Solid Waste Managerment Unit 8 of Waste Area Group 7 (Continued)

Acti ons

On-site activities

Hazar dous waste
determ nation

Requi renment s Prerequisites

Precauti on nust be taken to prevent
particulate matter from becom ng
ai rbor ne.

Such precautions may include:

* Using water or a chemical to contro
dust ;

* Placi ng asphalt or concrete on roads
and naterial stockpiles to control
dust;

* Ensuring that no visible fugitive
dust is emtted beyond the property
line; and

* Ensuring that all open-bodied trucks
are covered if any materials in the
truck coul d becone airborne.

A hazardous waste determ nati on nust be Generation of waste
made for excavated soil being transported - Applicable.
beyond SWWJ boundaries. If the soil is

determ ned to be hazardous, other RCRA

Subtitle C requirenments would be

appl i cabl e

Federal Ctation

40 CF. R

0 262.11

Kent ucky
Ctation

401 K AR

63: 010

32:010 °

2



Tabl e 2-5. Action-Specific Applicable or Rel evant and Appropriate Requirements and To Be Considered Information
at Solid Waste Managerment Unit 8 of Waste Area Group 7 (Continued)

Acti ons

Radi oacti ve
wast e determ nation

Construction al ong
streans

Deed notice and
restrictions

Pursuant to the CERCLA, the RCRA is listed as an ARAR in this ROD. This in no way linits or negates the Conmmonweal th of Kentucky's
hazar dous waste nmanagenent authority pursuant to K R S. Chapter 224,

Requi renment s

A radi oactive waste deternination
nmust be nade for excavated soil being
transported beyond SWW boundri es

If the soil is determined to be

radi oactive, or contain mxed waste,
the soil will be managed according to
appropri ate standards.

Construction materials used in or along
ei ther Bayou Creek or the unnaned
tributary nust be stable and inert, free
frompollutants and fl oatabl e objects,
and nust neet all appropriate

engi neeri ng standards.

Provi de notice to prospective
purchasers of the property that waste
is buried on site. Restrict uses of the
property so that the landfill cap and
riprap along the stream banks are not
di st urbed.

Prerequisites

Ceneration of waste:
RCRA - Applicabl e;

K RS 224 - Applicable;
DCE Order 5820. 2A- TBC,
and LDR- FFCA- TBC.

Use of construction
materials in stream
construction projects
- Applicable.

| npl ement ati on of the
renedi al action - Rel evant
and appropri ate.

subchapt er 46.

Federal Ctation

42 U.S.C A ©°°
6921 t hrough
6939(e); DCE
O der 5820. 2A
LDR- FFCA

Kent ucky
Ctation
401 K AR

K. R S. Chapter
224, subchapter 46

4:060 ° 7

34:070 ° 10(2)



Tabl e 2-6. Applicable or Rel evant and Appropriate Requirements and To Be Considered | nfornation
For Solid Waste Managenent Unit 100 of Waste Area Group 1

Cont am nant / Medi um

Radi onucl i des - all
exposur e pat hways

SWWJ corrective action

Requi renment s

Prerequisites

CHEM CAL- SPECI FI C

Ceneral public nust not receive an

effective dose equival ent greater

than 100 nreniyr, or 5 nremyr to
any organ fromall exposure nodes.

Al rel eases of radioactive
mat eri al nust be ALARA

Emi ssions fromDCE facilities
shal | not cause nmenbers of the

public to receive, in any year, an

effective dose equival ent greater
than 10 nrem yr.

Exposure of the general public
from any source of radiation
exposure at a DCE facility

- TBC on a facility-w de basis.

Rel ease of radioactive materi al
fromDCE activities - TBC

Em ssi ons of radionuclides other
than radon fromDCE facilities

- Applicable on a facility-w de
basi s.

LOCATI ON- SPECI FI C

ACTI ON- SPECI FI C

Protect human health and the
envi ronnent .

Rel ease of hazardous waste or
constituents froma SWWU
- Applicable.

Kent ucky
Ctation
401 K AR

Feder al
Citation

DCE O der
5400. 5

DCE Order
5400. 5

40 CF.R ° 61.92

40 CF. R °
264. 101

34:060 ° 12



Table 2-7. Action-Specific Applicable or Relevant and Appropriate Requirenents
for Solid Waste Managenent Units 130 through 134 and 136 of Waste Area Groups 1 and 7

Acti ons Requi renment s
SWWJ corrective Protect hunman health and the
action envi ronment .

Prerequisites

Rel ease of hazardous waste or
constituents froma SWWU
- Applicable.

Kent ucky
Federal Ctation CGtation
401 K AR

40 CF.R ©° 34:060 ° 12

264. 101

Pursuant to the CERCLA, the RCRA is listed as an ARAR in this ROD. This in no way limts or negates the Commonweal th of

Kentucky's RCRA authority at the site.



2.12 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES

The objectives for this renedial action are to linmt exposure to the landfill |eachate by
covering visible seep locations with riprap, limting future | and use, and preventing
destruction of current contai nment neasures (i.e., the existing landfill cap) by placing a deed

notice and restrictions on the property. The effectiveness of the renedial action will be
assessed through ground-water and surface-water nonitoring. Inplenmenting this renedial action is
intended to be the final action taken at this site, as it provides an acceptable |evel of
protection frompotential exposure to contam nants present in the landfill |eachate. Should
nmonitoring conducted at this site indicate an unacceptable risk to human health or environnent
in the future, inplenenting additional renedial actions will be assessed

2.13 PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

The CERCLA statutory preference for treatnent is not adhered to by the selected renmedi al action
because treatnent of the | eachate was not deened necessary or cost effective. This action does
satisfy the statutory requirenent for protection of hunman health and the environnent.

2.14 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

No significant changes were nade



PART 3
RESPONSI VENESS SUMVARY
3.1 RESPONSI VENESS SUMVARY | NTRODUCTI ON

Thi s responsi veness summary has been prepared to neet the requirenents of Sections
113(k)(2)(B) (iv) and 117(b) of the CERCLA, as anended by the Superfund Arendnents and
Reaut hori zati on Act of 1986 (SARA). These CERCLA provisions require the DCE, as "l ead agency,"
to respond "to each of the significant coments, criticisnms, and new data submitted in witten
or oral presentations" on the WAGs 1 and 7 PRAP

The DCE has gathered informati on on the types and extent of contam nation found, eval uated
renmedi al neasures, and recommended renedial actions that will mnimze direct contact with
contam nated soil and mitigate mgration of contam nants through surface and ground water. As
part of the renedial action process, a Notice of Availability regarding the PRAP was published
in The Paducah Sun, a major regional newspaper of general circulation. The Proposed Renedi a
Action Plan for Waste Area Groups 1 and 7 at the Paducah Gaseous D ffusion Plant, Paducah

Kent ucky, DOE/ OR/ 06-1428&D2, was rel eased to the general public June 24, 1996. This document was
nade available to the public at the Environmental Information Center in the Wst Kentucky
Technol ogy Park in Kevil, Kentucky, and at the Paducah Public Library. A 45-day public coment
peri od began June 25, 1996, and continued through August 9, 1996. The PRAP al so contai ned
information which provided the opportunity for a public neeting to be held, if requested

Speci fic groups which received individual copies of the WAGs 1 and 7 PRAP included the |oca
PGP Nei ghbor hood Council, the Natural Resource Trustees, the SSAB, and the PGDP Environnenta
Advi sory Committee.

In response to comments fromthe public, the EPA and the Commonweal th of Kentucky, changes were
nmade to the PRAP. The revi sed PRAP (Proposed Renedial Action Plan for Waste Area Groups | and 7
at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/ OR/ 06-1428&D4) was issued to the
public after a Notice of Availability announcing the 45-day public review period was published
in The Paducah Sun Decenber 22, 1996. During the public comrent period (Decenber 23, 1996

t hrough February 5, 1997), the PRAP was nmade avail able for public review at the Paducah Public
Library and the off-site DCE Environnental Information Center |located in the Wst Kentucky
Technol ogy Park in Kevil, Kentucky. The review period was extended 30 days to March 7, 1997, due
to public request. Specific groups which received individual copies of the PRAP included the

| ocal PGDP Nei ghborhood Council, Natural Resource Trustees, the SSAB, and the PGP Environnenta
Advi sory Committee.

3.2 COWMUN TY PREFERENCES/ | NTEGRATI ON OF COMMENTS

Public participation in the CERCLA process is required by the SARA. Conments received fromthe
public are considered in the selection of the renedial action for the site. The responsiveness
sumary serves two purposes: (1) to provide the DOE with informati on about the community
preferences and concerns regarding the renedial alternatives, and (2) to show nenbers of the
community how their coments were incorporated i nto the decision-nmaking process. The foll owi ng
are conunents received fromthe public on the WAGs 1 and 7 PRAP during the public coment
periods. The first comrent and response refers to the first PRAP and the remai ni ng conments and
responses refer to the second PRAP

Comment: | wish to comment on the proposed renedial action plan for SWWJ 8. The
alternatives |listed do show sone prom se, but | wish there was a nore substantial solution.
understand that funds are limted for this project. | think Alternative 3, the | eachate
coll ection systemwoul d be the nost reliable long termsolution. | understand the cost is higher
than the proposed Alternative 5 wetland treatnment systemat half the cost. | have concerns the

wet |l and treatment systemw |l not work. The fact that the wetland is to be eval uated over a
two-year period suggests doubt of its effectiveness. It's a 3.5 mllion dollar bet which
translated [into] still higher costs if the problemis not solved. | believe that renoving the
source of the contam nation is the only solution



Response: In response to this coment, informal public coments, and comments fromthe EPA
and KDEP, the proposed alternative was reeval uated and changed to the current proposed
alternative. Risks to human health and uncertainties in perfornmance of the wetland alternative
were evaluated, and it was determned that costs for inplenentati on and were not commensurate
with the risks posed at the site. Based upon this sane rationale, invasive technologies (i.e.
excavation) also were screened fromfurther consideration. The current renedy was sel ected based
upon its ability to nmaintain overall protection of human health and the environnent, conply with
ARARs, pose no additional risks to the community, and provide cost-effectiveness in renedy
sel ection.

Comment: Is it possible for certain nenbers of the public to be added to a mailing list to
recei ve docunents published by the United States Departnent of Energy? This will further
facilitate the public participation process.

Response: The DCE publishes a Notice of Availability for docunents available for public
review and notices of public neetings for PRAPs in The Paducah Sun. The DCE al so provi des 45-day
public comment period which provides citizens time to review each FS and PRAP. Additionally, al
reports whi ch docunent the renedial action process are available to the public in the AR | ocated
in the Jacobs Technical Center at 175 Freedom Boul evard, Kevil, Kentucky. The tel ephone nunber
for the ARis (502) 462-2550 and the facsimle nunber is (502) 462-2551. The DCE al so has
establ i shed a SSAB to keep the public involved in the decision-naking process at the PGDP. In
addition to these mechanisns, the DOE will strive in future docunent rel eases to ensure public
notice is sufficient to provide anple review tinme. However, due to cost and concerns that DOE
woul d not be treating all menbers of the public equally if DOE were to selectively distribute
t he docunents, including to nmenbers of the public on a DOE namiling list, this is not the
practice of DCE at this tine.

Comment:  The public is extrenmely concerned about the | eachate fromthe landfill. W don't
agree that allowing this leaching to continue conplies with CERCLA. It is an uncontrolled
rel ease that is prohibited by CERCLA

Response: The CERCLA does not prohibit uncontrolled rel eases when they neet CWA
requirenents and are not harmng the environnent [42 U S.C A ° 9621(b)(1), (d)(1), and
(d)(2)(A(ii)]. The EPA and the KDEP have agreed that a limted action would neet all CERCLA and
CWA requi renments because landfill discharges are not harm ng Bayou Creek or the unnamed
tributary or violating ARARs. Al so, the creek and ground water in the vicinity of the |andfil
will continue to be nonitored with the results reported to the KDEP. This process will ensure
that further action would be evaluated if the landfill began rel easing significant new
di schar ges.

Comment : There are organics, netals, and radionuclides in the | eachate. These contam nants
are entering the creek and traveling to the river. This nmust be having a negative, long-term
currul ative inmpact on the wildlife in and around the creek and those humans utilizing the water
fromthe river downstream It is these cumulative effects fromall of the discharges at the
plant, including air, water, |land, and waste storage, which pose the nost serious risk to human
heal th and the environment. Yet, it is those cunulative effects fromthe entire situation at the
site which has never been given a hard | ook by the agency.

Response: The WAGs 1 and 7 investigation indicates that risks associated with SWWJ 8 (the
C 746-K Sanitary Landfill) in the creeks are not present above unacceptabl e |evels.
Additionally, the screening ecological risk assessnent indicates that there are mnimal inpacts
to ecological receptors in the creeks. The KDONal so has indicated that the landfill is having
no adverse inpacts on the creeks. Cunulative inpacts will be evaluated thoroughly on a site-w de
basis after conpletion of individual SWWinvestigations. The sitew de approach for addressing
currul ati ve risks has been approved by the EPA and KDEP. Finally, as discussed in the previous

comrent response, the creek and ground water in the vicinity of the landfill will continue to be
nmonitored with the results reported to the KDEP. This process will ensure that further action
woul d be evaluated if the landfill began rel easing significant new di scharges

Comment : Conmercial landfills now have to install |eachate collection systens. This



|l eachate is then renoved and treated. While not perfect and w thout problens, this systemis
preferable to allow ng the contam nants into the environment uncontroll ed.

Response: The landfill was closed before | eachate control systens becane nandatory for
landfills. Additionally, the Rl and FS indicate that the risks associated with the landfill
| eachate do not warrant a renmedial alternative such as a |leachate collection system Alimted
action will nmeet the CERCLA' s requirenents, which include being protective of human health and
t he environnent.

Comment:  The no action alternative for the other sites (in addition to SWW 8) in the
proposal is questionable. These areas need to be bl ocked off fromthe public, and runoff from
the area needs to be controlled. The five-year reviewis too long of a period for review ng the
environnental effects of such uncontrolled rel eases of contam nants. There needs to be ongoing
review, including attenpts to find out what is in the landfill which is causing radionuclides,
organics, and netals to be released uncontrolled into the environnent.

Response: Wth the exception of SMA 38, which has been deferred until the unit ceases
operation, and the KON SWWJs, for which the DOD has agreed to accept responsibility, the
remai ning SWMJs within WAGs 1 and 7 do not present an unacceptable risk. The DOE, KDEP, and EPA
have agreed that risk levels present at these units require no additional action. Wth regard to
the landfill, as stated previously, surface-water and ground-water nonitoring will continue,
over the next 30 years and beyond if necessary, to ensure protection of human health and the
envi ronnent .

Comment:  The risk assessnents which purportedly were done in conjunction with this
proposal should be issued to the public in draft formand subjected to public view Wy should
the public accept conclusionary statenents in a sunmary that there is no unacceptabl e risk? Show
us your calculations and | et us comment on them

Response: The baseline risk assessment for WAGs 1 and 7 was perforned i n accordance with
KDEP and EPA Regi on 4 gui dance. The DCE presents the results of the baseline risk assessnent in
t he Resource Conservation and Recovery Act Facility Investigation Renedial |nvestigation Report
for Waste Area Groups 1 and 7 at the Paducah Gaseous D ffusion Plant, Paducah Kentucky,
DOE/ OR/ 07- 1404&D2. Further, risk nanagenent decisions and a sunmary of the baseline risk
assessnent are included in the Feasibility Study for Waste Area Goups 1 and 7 and Kent ucky
O dnance Wrks Solid Waste Managenent Units 94, 95, and 157 at the Paducah Gaseous Diffusion
Pl ant, Paducah, Kentucky, DOE/ OR/ 06-1416&D2. The public has access to these docunents through
the AR and the Paducah Public Library.

Comment: Exactly how can doi ng next to nothing cost $400,000? Wat exactly is that noney
bei ng spent on? What accounts is the noney being drawn from and how does the noney match up
with the requests submtted in the outyear budget requests when made for these WAGs.

Response: The limted action being taken through the ROD will be in place over the next 30
years and the $400,000 reflects that fact. The $400,000 is the total cost of the project, which
includes installing rip-rap, posting warning signs, placing a deed notice and restrictions on
the landfill property, and naintaining the landfill over the 30-year tine frane. Additionally,
two existing wells will be abandoned and replaced with a new well to the base of the terrace
gravel . The new well wll provide nore information about whether SWWJ 8 i s contam nating ground
wat er beneath the unit. The noney for this action is comng froma line itemaccount in the DCE
Paducah budget .



APPENDI X A

Schedul e

<| M5 SRCO8112ET>
<| M5 SRCO8112EU>
<| M5 SRCO8112EV>



APPENDI X B
Letter fromthe Division of Water

JAMES E. Bl CKFORD <I M5 SRC 98112W¢ PAUL E. PATTON
SECRETARY GOVERNCR

COMMONWEALTH OF KENTUCKY
NATURAL RESCQURCES AND ENVI RONMVENTAL PROTECTI ON CABI NET
DEPARTMENT FCR ENVI RONMENTAL PROTECTI ON
FRANKFORT COFFI CE PARK
14 REILLY RD
FRANKFORT KY 40601

Sept enber 11, 1996

Jimm e C Hodges, Site Manager
Paducah Site Ofice

United States Departnent of Energy
P. O Box 1410

Paducah, Kentucky 42001

Re: C 746-K Landfill
KPDES Permit No.: KY0004049
Paducah Gaseous Diffusion Pl ant
Paducah, McCracken County

Dear M. Hodges:

The UK-Federal Facilities Oversight Unit of the Division of Waste Managenent, the US Depart nent
of Energy and Water Quality and Field operations Branches of the Division of Water have had
several discussions regarding the 1992 Division of Water Notice of Violation for unpernmtted

di scharge and iron staining fromthe referenced facility. To data the current nonitoring program
has not reveal ed an adverse inpact on either Big Bayou Creek or the unnamed tributary as a
result of this seepage fromthe landfill. Therefore, it is the consensus of the aforenenti oned
parties that the current nonitoring programshould be continued in lieu of the installation of
treatnent. However, should the nonitoring programreveal at a future date degradation of either
streanis water quality then additional actions nay be necessary.

Shoul d you have any questions concerning this matter, please contact nme at (502) 564-2225,
ext ensi on 472.

<| MG SRC 98112X>
LIS:js
C: Division of Water Files

Paducah Regional O fice
Tuss Tayl or



APPENDI X C

Sol i d Waste Managenent Unit 100
Exposur e Assessnent

EVALUATI ON OF EXPOSURE AT SOLI D WASTE MANAGEMENT UNIT 100

Sol i d Waste Managenent Unit (SWWJ) 100 (the Fire Training Area) is located within the Paducah
Gaseous Diffusion Plant's (PGP s) perineter security fence which is identified in the Site
Managenent Pl an, Paducah Gaseous D ffusion Plant, Paducah, Kentucky, DCE /OR/ 07-1207&D3, (SMP)
as a secured industrial area. Consequently, it is appropriate to evaluate risks to current and
future industrial workers based on the anobunt of time they actually would be in contact with
contam nated nedia at SWWJ 100 (i.e., surface water and sedi nents).

Defaul t exposure assunptions for an industrial worker assune contact with contam nated nedia for
250 days/yr for 25 years as docunented in a United States Environnental Protection Agency (EPA)
docunent, Suppl enental Quidance to RAGS: Region 4 Bulletins, Hunan Health Ri sk Assessnent.

Actual exposures to current industrial workers at SWWEU 100 are significantly | ess. Actua
exposures at the unit are due to grass now ng, weed-eating, ground-water sanpling, and routine

i nspections according to information provided by Lockheed Martin Energy Systens, Inc. Wile each
activity likely is perforned by a different individual, all activities conbined only account for
approxi mately 10 hours of exposure for the entire year. To be conservative, 2 days/yr were used
as the actual exposure at the unit for the 25 year tine frame [note: all other factors cancel in
the equation and are not presented in the attached tables]. The resultant excess lifetine cancer
risk (ELCR) and hazard index (H) risks are well bel ow EPA ri sk assessnent gui dance for

det erm ni ng scenarios of concern (i.e., a1 x 10 -4 ELCR and an H of 1) and are, very near de
mninmus (i.e., 1 x 10 -6) with an ELCR of 2 x 10 -6 at SWW 100a and 100b. Consequently, there
are no unacceptable risks to current industrial workers at SWWJ 100; however, risks to future
industrial workers al so nust be eval uated

Further evaluation of the ELCR and H risks at SWW 100 indicate a risk to a future industria
wor ker (al beit highly uncertain) exposed to surface-water and sedi nent contam nation for nore
than 75 days/yr at SWWMJ 100a, and for nore than 130 days/yr at SWWJ 100b. Activities in the
future are anticipated to be simlar to current ones. The reason for this is that the risks at
SWWJ 100 are from contam nated sedinents and surface water in the drainage ditches surrounding
the unit. The SMP identifies the PGP as future industrial facility; therefore, only existing
upkeep activities reasonably can be expected to occur in the future, which indicates the
site-specific exposure frequency (2 days/yr) woul d be appropriate under future industrial use
Additionally, institutional controls (i.e., the perimeter security fence, patrol by security)
ensure that exposures are limted to industrial workers and provide safeguards (i.e., persona
protective equipnent) to limt exposures to an industrial worker. Therefore, no further action
is required to address the current contam nation found at SWWJ 100. However, it should be noted
that this decision does not nmean that current actions do not need to be naintained. Mst
inmportantly, this decision rests upon the observation that SWWJ 100 and the surroundi ng area
will remain industrialized in the foreseeable future and that SWWJ 100a and 100b renain in
operation as drainage ditches at which upkeep activities perforned do not exceed af orenenti oned
exposure tinmes. These observations are consistent with the expected future use of the area as
described in the feasibility study and the SWP



Chemi cal Def aul t
ELCR*
Sedi nent
I ngestion 7. 00E- 06
Der mal Absorption 3.00E-03
I nhal ati on 2. 00E- 08
Ext ernal Exposure 1.00E-06
Sum of Pat hways 3E- 03
Chemi cal Def aul t
H *
Sur face Water
Der mal Absorption 4.00E-00
Sedi nent
I ngestion 3. 00E-01
Der mal Absorption 4.82E+01
I nhal ati on 2. 00E- 02
Sum of Pat hways 5E+01

* Fromthe FS report
** Based on EPA gui dance

Equati on used to conplete
the tabl e:

Wer e

Ed

SWWJ 100a
CARCI NOGENS

Def aul t Exposure**
(days/ yr)

Act ual Exposure
(days/ yr)

250
250
250
250

NNDNDN

SWWJ 100a NON-
CARCI NOGENS

Def aul t Exposure**
(days/ yr)

Actual Exposure
(days/ yr)

250 2

250 2
250
250 2

N

(E a (Ea x RHd)/Ed

Actual ELCR (risk) or H
(hazard) based on actua
exposur es

Actual exposure frequency (i.e.
2 days/yr)

ELCR or H value fromthe FS
(based on default exposure
assunpti ons)

EPA' s default exposure
assunption (i.e., 250 days/yr)

Act ua
ELCR

5. 60E- 08
2. 40E- 05
1. 60E-10
8. 00E- 09

2E-05

Act ua
H

3. 20E- 02

2. 40E-03
3. 86E-01
1. 60E-04

4E-01



Chenmi ca

Surface Water
Der mal Absorption

Sedi nent
I ngestion
Der mal Absorption
I nhal ati on
Ext ernal Exposure

PATHWAY

Chenmi ca

Surface Water
Der mal Absorption

Sedi nent
I ngestion
Der mal Absorption
I nhal ati on

PATHWAY SUM

* Fromthe FS report

Def aul t
ELCR*

2. 00E- 06

6. O0E- 06
2. 00E- 03
2. 00E- 08
8. 00E- 07

2E-03

Def aul t

3. 00E-01

2. 00E-01
2. 69E+01
8. 00E- 03

3E+01

** Based on EPA gui dance

Equati on used to conplete

the table:

Wer e

SWWU 100b CARCI NOGENS

Def aul t Exposure**

(days/ yr)

250

250

250

250
250

SWWU 100b NON-
CARCI NOGENS

Def aul t Exposure**

:

(days/ yr)

250

250
250
250

(Ea x RHd)/Ed

= Actua
= Actua

days/ yr)
= ELCR or H

(i.e.,

ELCR (risk) or H
based on actual

Act ual Exposure
(days/ yr)

Act ual Exposure
(days/ yr)

NN

exposur es

exposure frequency (i.e.

(hazard)

Act ual
ELCR

1. 60E-08

4. 80E- 08
1. 60E- 05
1. 60E- 10
6. 40E- 09

2E-05

Act ual

H

2. 40E- 03

1. 60E- 03
2.15E-01
6. 40E- 05

2E-01

2

value fromthe FS (based
on default exposure assunptions)

= EPA' s default exposure assunption

250 days/yr)
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